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PERIODIC VARIATIONS IN STRATOSPHERIC 
MERIDIONAL WIND FROM 20-65 KM, AT 80°N to 8°S 


ABSTRACT 


The variability of stratospheric meridional winds is examined in both 
space and time. Height-latitude sections for January along 70°E and 90°W 
show a divergence zone above 50 km near 60°N over the former and an intense 
convergence zone above 40 km near 50 N over North America. This latter 
structure, with southward winds in the Arctic and northward winds at mid- 
latitudes over North America, persists from October through April. Tidal 
winds seem to dominate all other circulation features in summer at all 
latitudes , and throughout the year at low latitudes. To help understand 
the observed patterns of variability, long-term periodic features are 
analyzed. The quasi-biennial oscillation, annual wave, and four-month wave 
have amplitudes of about 10, 20, and 10 m/sec respectively in the arctic 
near 45 km. The phase of the annual wave changes by nearly 180 in a 
narrow zone near 45 N. The semiannual wave has an amplitude of 10 m/sec 

50°N above 50 km with equinoctial phase dates in the region of maximum 
amplitude. This polar semiannual wave corresponds closely to that previously 
found in the zonal wind. 

I. INTRODUCTION 

The status of our understanding of the zonal component of the wind in 
the stratosphere and lower mesosphere is well illustrated by the recent 
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exchange in the literature concerning the exact latitude of the tropical 
center of the semiannual oscillation (van Loon, et al, 1973; Reed, 1973; 
Belmont and Dartt, 1973). By contrast, it seems that the only attempt so 
far to decompose harmonically the meridional wind in this region of the 
atmosphere has been by Justus and Woodrum (1973), using only three rocket 
stations. Although several observational models of the zonal wind have 
been presented in recent works (Groves, 1971; Belmont, et al, 1974), Groves 
(1969 and 1970) appears to have been the last to model the meridional wind 
from observations. The object of this report paper is to prepare an up-to- 
date observational model of the meridional wind, 20-90 km, and to analyze 
the long-term (greater than one month) periodic features of the meridional 
wind.* Shorter period features, such as tides, will be referred to often, 
but an analysis of their characteristics is beyond the scope of this study, 

II. DATA, 20-70 KM 

Rawinsonde observations provide a dense and continuous data base up 
to about 20 or 25 km. At 30 km some rawinsonde observations are still 
available but their reliability and number deteriorate such that they are 
little better than rocket observations, on a station-by-station basis. Raw 
insonde observations for 1200 GMT for the stations listed in Table 1 were 
extracted from serial climatological publications of the U. S, and Canadian 
Meteorological Services in the form of monthly means; an indicator of the 


* Unless specifically stated otherwise, the word "wind" will be used to 
identify the meridional component throughout this report. 



3 


number of observations used to compute each mean was also available. In 
the region 30-70 km the results of the Meteorological Rocket Network (MRN) 
were used. Multiple rocket ascents in a single day were averaged and 
weighted as one day. The data had previously been consolidated into semi- 
monthly periods (for other purposes), thus individual observations were 
not used in this study, except as noted. The source of all rocket data 
was the National Climatic Center, Asheville. The MRN stations used for 
periodic analysis and the period of record of each are included in Table 8, 
and the monthly mean profiles at 2 km intervals, 20-70 km, are in Appendix A 
Those additional stations which were used for other analyses but which had 
insufficient data for periodic analysis are listed in Table 2. 

Above about 60 km the number of MRN soundings falls off very rapidly, 
and special techniques must be used to probe the region above 70 km. Thus, 
due to the large differences in data availability and measurement techniques 
the analysis has been divided into two regions: 20-70 km and 70-90 km. 

Results for 20-70 km will be discussed first. 

III. INFLUENCE OF SMALL-SCALE VARIABILITY 
A. TIME (TIDES) 

Both the zonal and meridional components of the wind are affected by 
small-scale variability in time and space. Since the amplitude of large- 
scale features in the zonal wind is large compared to that of sraall-9cale 
ones, the influence of small-scale features is generally disregarded in 
studies of the zonal wind. The influence of small-scale features cannot be 
overlooked when examining the meridional wind, however, since they are often 
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of the same order of magnitude as the large-scale features; sometimes the 
small-scale features are dominant. 

As noted, the diurnal tide is one small-scale feature that must be 
taken into account. Details of present tidal theory (Chapman and Lindzen, 
1970) are too uncertain to use for correcting basic data for the effect of 
tides. However, observational evidence of the character of the tide at 
MRN heights is available for the summertime (Reed, et al, 1969), and for 
all seasons at balloon heights (Wallace and Hartranft, 1969; Belmont and 
Dartt, 1970). 

Most observations at MRN stations are taken at a fixed local time each 
day. Thus, one must anticipate that the monthly or seasonal means are 
aliased by the diurnal tide. Listed below are seven MRN stations, the 
local time when most observations are taken, and the percentage of obser- 
vations taken in the three hour period centered at that time; 1964-71. 



Local Time 

Percent 

Cape Kennedy 

10 

76 

Fort Greely 

11 

72 

Ant igua 

11 

74 

Ascension 

15 

88 

Point Mugu 

10 

52 

Barking Sands 

11 

91 

Thule 

11 

73 


Figures 1 and 2 are mean summer (June, July, August) vertical profiles at 
Cape Kennedy and Fort Greely. For comparison, the estimated tidal winds at 
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various hours throughout the day, computed using the amplitudes and phases 
given by Reed, et al, (1969) are also plotted. The similarity of the observed 
mean profile to the tidal wind profile at the most frequent observation 
hour is significant when one considers that the observed means also contain 
some data from other hours of the day. This strongly suggests that the 
computed summertime means are merely a reflection of the magnitude of, the 
tidal wind at the time of day that the observations are taken and that if 
the data were evenly distributed through all hours of the day the computed 
mean would be zero. Comparison of profiles at tropical stations shows 
this similarity for all seasons. 

Aliasing of the monthly means by the diurnal tide is probably present 
in all of the MRN and rawinsonde data due to the fixed hour of observation. 

At extra-tropical latitudes during seasons other than summer, however, the 
contribution to the mean from features other than the tide is so large that 
tidal effects cannot be discerned. The significance of the influence of 
the diurnal tide on transport computations, and the effect obtained by 
neglecting this factor, has been studied at balloon heights (Belmont and 
Dartt, 1970). 

B. SPACE (LONGITUDE VARIATIONS) 

Longitudinal variations in the mean meridional wind are present at 
tropospheric heights as the well-known wave number three structure, especially 
evident in winter (Oort and Rasmusson, 1970). Ab altitude is increased the 
pattern transforms into the wave number two structure observed in the mid- 
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stratosphere (van Loon, et al, 1972). Some of the longitudinal variations 
in wind in the upper stratosphere and mesosphere can be seen in Figures 3 
and 4. Figure 3 presents the observed mean January meridional wind at 50 km 
in vector form on a polar projection. The vectors are centered at the indi- 
vidual station locations. Flow across the pole and a well-defined conver- 
gence zone at mid-latitudes over North America are the most prominent 
features. The irregular geographic distribution of stations does not permit 
one to determine how many standing waves are present, although it does appear 
that there may be a mid-latitude divergence zone near 5°E. These longitudi- 
nal variations imply that standing eddies are present in the upper strato- 
sphere. The observing network is not yet dense enough at these levels to 
resolve wave structure on most scales, but the likely existence of waves 
must not be ignored when examining stratospheric data. 

The presence of a mid-latitude convergence zone over North America is 
interesting and is consistent with estimates of divergence in the zonal wind. 
Differencing the mean January meridional winds at Thule and Wallops Island, 
and at Primrose Lake and White Sands, yields an estimate of convergence of 
about 1 m/s/degree of latitude in both cases. From continuity, this could 
be balanced by a vertical velocity gradient of 0.9 cm/s/km or by zonal wind 
divergence of 9 m/s/ 1000 km. The magnitude of both of these options is 
reasonable; in fact, differencing the mean January zonal winds at Wallops 
Island and Point Mugu at 50 km yields divergence of about 11 m/s/1000 km. The 
internal consistency of these values indicates that quasi-permanent circulation 
patterns are probably present in the upper stratosphere Just as they are in the 
troposphere (the Aleutian low, for example). During January, the north-south 
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gradient of meridional wind (9 m/s/1000 km) appears larger than the east-west 
gradient of the meridional wind (2 m/s/1000 km) between Wallops and Mugu. 

This suggests that the irrotational component of the meridional flow may be 
longer than the rotational component at these heights. Thus, meridional winds 
derived from the pressure or thermal fields using the geostrophic approxima- 
tion may not be representative of the actual meridional winds present. 

Figure 4 presents the mean January meridional wind at 90 km in vector 
form on a polar projection. Stations used are listed in Table 5. At this 
height it appears there may be convergence at the pole; however, the scanty 
number of observations at Barrow gives little weight to the mean there. A mid- 
latitude convergence zone can be seen near 90°W and near 70°E. The means at 
90 km are much smaller than those at 50 km, otherwise little change in general 
pattern can be detected between these figures. At this altitude the largest 
longitudinal variations occur in January (Sprenger, et al, 1971). As pointed 
out by Kochanski (1963), features of the circulation in this region are very 
complex and a variety of models could be fitted equally well to the same data. 

Height-latitude sections of the mean January winds are presented in Fig- 
ures 5 and 6 for stations near 70°E and 90°W respectively. Note the mid-lati- 
tude convergence zone in Figure 6 as opposed to the mid-latitude divergence 
zone in Figure 5. The mid-latitude zero wind line is nearly vertical in both 
figures and both have maxima near 50 km in the Arctic and above 60 km near 40°N. 

As MRN data along all meridians are collected at very nearly the same 
local time, the observed longitudinal variations are most certainly real, large- 
scale phenomena and not caused by sampling the progressing diurnal tide at dif- 
ferent locations along its waveform. The persistence of these so-called 



8 


standing eddies can be described by the standard deviations of the monthly 
means. The standard deviations at 30, 40, and 50 km for January and July at 
Fort Greely, Churchill, Wallops, and Cape Kennedy are listed in Table 3 along 
with the number of monthly means used to compute each. Note that the stand- 
ard deviations at Churchill and Fort Grrely have inverse trends with altitude 
during January. The Fort Greely values increase with increased altitude 
while the Churchill values decline above 40 km. Interpretation of this 
behavior in terms of the circulation of the stratosphere must await better 
data coverage than we have now. 

IV. MONTHLY MEANS AND STATISTICS. 20-70 KM 

A. PREPARATION OF 90°W VALUES 

In order to reduce longitudinal variations only stations within 30° of 
90°W were used when preparing the height-latitude and time-latitude sections 
discussed below. A height-latitude section for each month was prepared using 
the MRN monthly means, 12 GMT rawinsonde data, and grenade data (see Table 5). 
Each monthly mean value was weighted during analysis by the number of obser- 
vations used to compute the mean. The same data were used to prepare time- 
latitude sections at 20, 30, . . , 60 km. Figures 6-9 present the height- 
latitude sections for January, April July, and October respectively and 
Figure 10 shows the time-latitude section for 40 km. 

Values of the monthly mean meridional winds were read off the 
analyzed height-latitude sections at 5° latitude intervals for 20, 30, 

. . , 60 km. In order to gain the benefit of interpolation in both time and 
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space, these 5° latitude values were compared with the analyzed time- latitude 
sections and any significant differences were resolved. The resulting 
values, representative of the middle of the month, are tabulated in 
Appendix B. 

B. YEARLY MARCH OF THE MERIDIONAL WIND 

Examination of the height- latitude sections (Figure 6-9) discloses a 
number of features during autumn through spring. In October (Figure 9) a 
region of southward winds extends from the arctic to 55 N, while northward 
winds are organized as a broad belt from 0 - 55 N, above 40 km. The region 

of southward winds expands southward and intensifies until January (Figure 6), 
when these winds have their largest magnitude (over 30 m/s) of the year, between 
40 and 50 km in arctic regions, with a secondary maximum near 60 km at 
40°N. The January maxima are directed southward and northward respectively, 
while the zero wind line is near where the mean westerly jet occurs (Belmont, 
et al, 1974a). After January the winds begin to decrease, and by April (Figure 
7) there is only a small core of southward winds near 30 km in the arctic and 
a diffuse band of northward winds above 50 km. 

As pointed out in connection with Figures 1 and 2-, the summertime 
profiles exhibit characteristics which are very similar to those of the 
tidal wind. Since most observations are taken in late morning, one may 
think of Figure 8 as a crude approximation of a cross-section of the magnitude 
of the tidal winds in July just prior to local noon. 



10 


The progression of the northward-southward structure and the apparent 
impressions of the tides are also present in Figure 10, a time-latitude 
section of the wind at 40 km. The appearance of the zero wind line north 
of 40°N has a similar appearance to the spring and fall reversal lines seen 
on time-latitude sections of the zonal wind at this height (Belmont, et al, 
1974a) . 

C. STANDARD DEVIATIONS 

Standard deviations of the daily winds are tabulated by station and 
month in Appendix C at 2 km intervals, 20-70 km, along with the monthly mean 
wind and number of observations used. These values were computed using 
individual observations for the period 1969-1971 (except as noted). The 
standard deviations are descriptive of transient eddies and can be attributed, 
in part, to gravity waves, diurnal tide, synoptic events, sudden warmings, 
and errors of observation. When daily values become available for the 
eleven years of record used in Appendix A, standard deviations will be 
included there and Appendix C can be eliminated. 

Figures 11 and 12 present the spatial patterns of the standard devia- 
tions of individual observations in January and July, respectively. In both 
January and July the maximum standard deviations parallel the locations of 
maximum wind. However, note that in July at 50 km the mean wind (Figure 8) 
changes little with latitude but that the standard deviation (Figure 12) 
steadily decreases as latitude is increased. Little longitudinal variability 
of the standard deviations could be found with the stations available. 
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V, PERIODIC ANALYSIS, 20-70KM 

The eleven-year time series of semi-monthly means for each station 
listed in Table 2 was analyzed for periodic variations using a periodic 
regression technique (see Belmont and Dartt, 1973). Frequencies analyzed 
were the long-term mean, quasi-biennial oscillation (QBO) , and the first 
six harmonics of the annual wave. Tests with QBO periods ranging from 23 
to 32 months showed little difference, so a QBO of 29 months was used in 
order to be consistent with previous analysis of the zonal wind (Belmont, 
et al, 1974). Only the results for the mean, QBO, and first three harmonics 
of the annual wave are included here. The second three harmonics of the 
annual wave had small amplitudes, relatively large error estimates, and 
rapid or irregular phase variations; making their interpretation tenuous 
if not meaningless. Periodic results are given in Table 8. 

The periodic regression technique can be used to analyze a time-series 
of irregularily spaced data points and can include frequencies that are not 
integral divisions of the period of record. Also, this technique simultan- 
eously determines a statistical estimate of the errors in amplitude and 
phase for each frequency included. These error estimates were essential 
when evaluating the spatial patterns of the amplitude and phase of the 
component waves. 

A. LONGITUDINAL VARIATIONS 

Due to unidentified, but possible, presence of standing eddies, 
longitudinal variations should be expected in the periodic features of the 
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wind also. Figure 13 shows the height profiles of amplitude and phase of 
the annual wave at Heiss Island and Thule, and Figure 14 compares the annual 
waves’ parameters at Volgograd and Primrose Lake. Note that the phase dates 
are nearly reversed between each of these pairs of stations. Thus, the 
results presented in Figures 15-23 are limited to stations within 30° of 
90°W. The dashed-dotted line in Figure 14 denotes uncertainty in the phase 
profile between 40 and 50 km. This uncertainty is due to the large error 
estimate associated with a value that does not fit the pattern above or 
below it. A daslied-dotted line will be used in all following figures to 
imply uncertainty resulting from large error estimates, conflicting values, 
or simply a lack of stations. 

B. LONG-TERM MEAN (FIGURE 15) 

This pattern is basically a reflection of the northward-southward 
winter pattern at mid and high latitudes (since summer values are nearly 
zero). A southward core located near 40 km in the arctic and a northward 
band above 45 km near 45°N are the most prominent features , That the low lat- 
itude means are due to aliasing by the tidal wind is suggested by the anti- 
symmetry of the Ascension (8°S) and Sherman (9°N) profiles above 40 km. 

C. QUASI-BIENNIAL OSCILLATION (FIGURES 16-17) 

This component of the variance has a significant maximum in the arctic 
near 40 km. However, no appreciable counterpart to the well-known tropical 
QB0 in the zonal wind was found; in fact, the amplitudes below 50 km south 



13 


of 40°N are so small that a 1 m/s isoline is included to emphasize the 
pattern. Despite this, in Figure 16, the maximum amplitude of the QBO 
near 40 km in the arctic is nearly 10 m/s. 

Since the QBO is not tied to a fixed calandar, its time of maximum 
northward wind is relative. The zero line in Figure 17 is a relative 
starting time, with the wave moving northward and downward, reaching 60°N 
at 25 km 24 months after its first appearance at low latitudes. The 
uncertainty indicated by the dashed-dotted lines in Figure 17 
is due to large errors and conflicting values, since when the amplitude is 
near zero, phase can take on any value. 

D. ANNUAL WAVE (FIGURES 18-19) 

1. Description 

The annual wave is found to be the most significant periodic 
feature of the meridional wind. It has its maximum amplitude in the arctic 
near 50 km (Figure 18) with a secondary maximum near 40°N at 50 km. The 
phase dates (time of maximum northward wind) of the two maxima are antisynmetrl 
about a zone of minimum amplitude near 45°N. The northern wave appears 
nearly simultaneously over the entire arctic upper stratosphere and propagates 
rapidly downward. The mid-latitude wave appears simultaneously over nearly 
the entire mid-latitude upper stratosphere. 

2. Aliasing by the Diurnal Tide 

A large annual wave would be expected from inspection of the 
height- latitude diagrams, and is consistant with previous work (Justus 
and Woodrum, 1973). However, present tidal theory (Chapman and Lindzen, 
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1970; McKenzie, 1968) and observational studies indicate that the phase of 
the diurnal tide is constant throughout the year at high latitudes, but 
that the amplitude undergoes a seasonal variation. Thus, the diurnal 
variation can alias the data so as to distort the amplitude of 
the annual wave. 

In a preliminary effort to determine the effect of aliasing by the 
diurnal tide upon the amplitude of the annual wave, several experiments 
were performed in curve-fitting a three year time series (1965-1967) of 
individual Fort Greely observations. These three years of observations 
were all that were immediately available in a non-consolidated form. The 
distribution of observations throughout the 24 hour period is so biased 
toward one time that little quantitative significance can be given to 
the results of these tests. However, the values for the diurnal tide are 
so similar to those obtained by Reed, et al (1969), (who used summer values, 
1959-1966) that these tests probably describe the general effect of the 
diurnal tide. 

Examples of the results of six tests and the frequencies included 
for each are given in Table 4. M is the long-term mean; A is the annual 
wave; D is the diurnal wave; and ALL refers to the mean, QBO, and first 
six harmonics of the annual wave, thus, not including the diurnal wave. A 
times D is an amplitude modulated diurnal wave with the period of modulation 
equal to one year. 

In Table 4, note that the amplitude of the annual, wave at all levels 
is nearly insensitive to the presence of other frequencies. The phase also 
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showed little change. The mean, however, especially, at 30 and 40 km, 
changes significantly between examples when the diurnal wave is included 
and when it is not. The algebraic change of the mean (i.e,, more negative 
when the diurnal wave is included) is consistent with the discussion of 
Figure 2, since at the primary observation time the diurnal wind component 
is positive. Thus, the diurnal tide aliases the mean but not the annual 
wave, so that in the context of this study with respect to the annual wave, 
the seasonal variation of the amplitude of the diurnal tide is insignifi- 
cant . 


E. SEMIANNUAL WAVE (FIGURES 20-21) 

The half-yearly component of the variance has its maximum amplitude 
above 55 km in the arctic regions. A broad ridge of relatively large 
values near 55°N extends downward with values in excess of 2.5 m/s every- 
where above 25 km. This area of maximum amplitude is analogous to that 
found in the zonal wind (Belmont and Dartt, 1973); however, no counterpart 
to the tropical semiannual wave in the zonal wind was found. 

The phase of the polar maximum of the semiannual wave is equinoctial, 
appearing over nearly the entire region of large amplitudes at the same 
time. It propagates downward and northward reaching highest latitudes two 
months later. It also propagates southward, reaching the mid and low 
latitude upper stratosphere about three nonths later. 
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F. TERANNUAL WAVE (FIGURES 22-23) 

The amplitude of the four month wave has maxima near 45 km at highest 
latitudes, and above 60 km near 40°N, and has nearly zero amplitude below 
50 km south of 40°N. The wave first appears in the region of the polar 
maximum amplitude and propagates southward reaching a region of minimum 
amplitudes near 45°N about six weeks later. The phase progression in other 
regions is often vague due to large error estimates. 

This wave apparently arises from the square-wave nature of the yearly 
cycle of the wind in high latitudes. As seen in Figure 10, the values at 
a given station latitude are relatively constant in summer and winter, with 
rapid changes during spring and autumn. Harmonic decomposition of a 
pure square wave will yield a pronounced third harmonic whose phase follows 
the phase of the first harmonic by one-sixth the period of the first harmonic. 
At high latitudes this feature is borne out by the phase dates of the annual 
and four month waves: 6/2 and 8/2. This reasoning also helps justify the 
strong rate of change of phase shown in the four-month wave near 45°N, 
since that is where the annual wave does the same. 

G. SUMMARY 

The usefulness of periodic analysis as a means of describing the observed 
wind field is described by the amount of variability removed from the semi-mon 
thly data. Figure 24 presents the percentage of variability explained by the 
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mean, QBO, and the first six harmonics of the annual wave. Over 50% is 
explained in the arctic below 40 km and above 50 km, and south of 40°N 
between 40 and 60 km. Percent explained variability is the same as percent 
explained variance except that the long-term mean is included in the regres- 
sion matrix so that the mean also accounts for part of the variability. 


VI. MERIDIONAL WINDS ANALYZED. 70-90 KM 
A. DATA AND LIMITATIONS 

The bulk of wind data available in the 70-90 km region were obtained 
by the acoustic-grenade technique or by ground-based radio reflection or 
meteor trail drift measurements. Grenade data have the advantage of being 
derived by a consistent measurement technique at all stations and for the 
entire period of record (Theon, et al, 1972). On the other hand, grenade 
data are few in number and when comparing monthly means, one must bear in 
mind that all or most of the observations for a given month may be from the 
same year, and that the "observation year" may change from one month to the 
next. 

Data from ground based measurements (meteor trails, partial radio 
reflections) are relatively plentiful compared with grenade observations. 
Altitude resolution, however, is a major problem when making these observa- 
tions (Teptin, 1972; Barnes, 1973). Teptin (1972) has stated that failure 
to take account of instrumental parameters may lead to misinterpretation of 
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results. These limitations on the available data must be kept in mind when 
interpreting the summaries presented below. 

B. MEANS 

Table 5 lists the grenade and ground-based stations for which data in 
the 70-90 km regions were available. Grenade measurements are reported in 
the form of vertical profiles for each ascent. These profiles have been 
linearly interpolated at 5 km intervals and consolidated by month. The 
data for Kourou (5°N), Natal (6°S), and Ascension (8°S) have been combined 
to form an estimate of meridional wind behavior in tropical regions at high 
altitudes. The resulting mean profiles are presented in Table 6. 

Measurements obtained with ground based techniques may be ascribed to 
a particular level when reported, or they may be merely described as "in the 
meteor zone." In the latter case the values have been arbitrarily assigned 
to the 90 km level, since this is near the center of the meteor zone (Teptin, 
1972) , although in some cases they may be representative of a higher level 
(Barnes, 1973): Table 7 is a summary of the mean monthly winds obtained by 

ground based techniques. Ground based measurements are frequent enough to 
resolve the tidal winds and the prevailing wind, and the grenade experiments 
were fairly evenly distributed throughout the day (Theon, 1972) so that 
cancellation of tidal effects should occur. Thus, these means should be 
relatively free of bias due to tides. Longitudinal variations were discussed 
in connection with Figure 4, There were too few observations, however, to 
obtain standard deviations. 
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Periodic features in the winds measured by ground based techniques have 
been studied by several groups ( Lysenko, et al, 1969; Teptin, 1972; Green- 
how and Neufe Id, 1961)# However, Teptin suggests that results at different 
stations can be compared only after taking account of the instrumental 
parameters (Teptin, 1972). The relatively small number of observations by 
grenade experiments did not permit meaningful periodic analysis of that data. 

These summaries have been included in the interest of completeness. As 
noted above, the uncertainties of the measurements or their scarcity could 
very well render them meaningless. Until the issues discussed in the 
literature are resolved and a n normalized H data base is available, use of 
high altitude wind measurements must be on a provisional basis. 

VII. CONCLUSION 

Meridional winds in the height region 20-90 km exhibit a large degree 
of organization. Along 90°W a two-cell structure is present from October 
through April, with northward winds over 20 m/s in mid- latitudes above 60 km 
and southward winds over 30 m/s in the Arctic near 45 km. An inverse 
pattern is found along 70°E during the winter. Summertime profiles are 
probably different from zero because of aliasing by the diurnal tide. 

Thorough study of the diurnal tide at all latitudes and in all seasons has 
not yet been made; however, such a study would be helpful in interpreting 
the dynamics of the stratosphere and mesosphere. 
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Periodic components succeed in explaining nearly as much of the 
observed variability of the semi-monthly meridional wind at high altitudes 
and high latitudes as they do for the zonal wind* The annual wave is the 
most prominent feature, with maximum amplitude of 20 m/s in the Arctic 
near 45 km. It undergoes a 180° phase shift near 45°N, The QBO and ter- 
annual wave both have maxima of nearly 10 m/s at the same place as the 
annual wave. 

The semiannual wave has maximum amplitude of nearly 10 m/s above 60 km 
near 60°N, with equinoctial phase. The semiannual wave in the zonal wind 
has maximum amplitude in the same place and also has equinoctial phase 
(Belmont and Dartt, 1973), This implies there is a semiannual northward 
transport of zonal momentum away from the region where maximum amplitudes 
of the waves are found. That this must affect the dynamics of the strat- 
osphere and mesosphere is clear; however, this phenomenon and its import- 


ance remain to be examined* 
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Table 1. RAWINSONPE STATIONS 


STATION 

LATITUDE 

LONGITUDE 

PERIOD OF RECORD 

EUREKA 

80 

86 

1964-1971 

RESOLUTE 

75 

95 

1961-1971 

HALL BEACH 

69 

81 

1964-1971 

CORAL HARBOR 

64 

83 

1964-1971 

CHURCHILL 

59 

94 

1961-1971 

TROUT LAKE 

54 

90 

1964-1971 

MOOSONEE 

51 

81 

1961-1971 

SAULT ST. MARIE 

46 

85 

1961-1971 

BUFFALO* 

43 

79 

1964-1971 

WASHINGTON 

39 

78 

1961-1971 

CHARLESTON 

33 

80 

1961-1971 

MIAMI 

26 

80 

1964-1971 

SWAN ISLAND 

18 

84 

1961-1971 

SAN ANDREAS* 

13 

81 

1964-1971 

BOGOTA* 

5 

74 

1964-1971 


* 10 mb data not available or insufficient for these stations 

Ail data uru for 12 GMT. 



26 


Table 2 . METEOROLOGICAL ROCKET STATIONS 

Rocket stations subjected to periodic analysis are listed 
in Table 8. 


stations 

LATITUDE 

LONGITUDE 

YEARS 

N (50 km, JAN) 

ARENOSILLO 

37 N 

7 W 

1968-1970 

12 

GREEN RIVER 

39 N 

110 W 

1968-1969 

5 

SONMIANI 

25 N 

67 E 

1965-1970 

5 

THUMBA 

8 N 

77 E 

1965-1972 

12 

UCHINOURA 

31 N 

131 E 

1967 

3 

WEST GEIRINISH 

57 N 

7 W 

1965-1971 

42 
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Table 3. STANDARD DEVIATIONS OF JANUARY AND JULY MONTH LY MEAN 

MERIDIONAL WINDS 




30 KM 

40 

KM 

50 KM 

60 KM 


STATION 

a 

N 

a 

N 

a 

N 

a 

N 

January 

KENNEDY 

2.5 

ii 

2.8 

10 

6.2 

10 

10.4 

5 


WALLOPS 

2.8 

6 

| 4.7 

6 

5.4 

6 

9.5 

2 


CHURCHILL 

20.2 

7 

21.3 

7 

15.7 

7 

- - 

- 


GREELY 

9.8 

7 

19.0 

7 

25.4 

7 

- - 

- 

July 

! 

KENNEDY 

.7 

11 

1.6 

11 

2.6 

11 

3.6 

6 


WALLOPS 

.9 

10 

1.6 

10 1 

3.6 

10 

1.6 

3 


CHURCHILL 

1.0 

5 

2.7 

5 

2.2 

5 

- - 

- 


GREELY 

0.0 

7 

.7 

7 

3.5 

7 

3.5 

5 


N given in years ; a year was included only if the number of 
observations was over five. 


Table 4. TESTS OF ALIASING OF THE ANNUAL WAVE BY THE DIURNAL WAVE 



(Sue text for explanation ui frequencies used) 


Table 5. GRENADE, RADIO AMD METEOR WIND STATIONS , 40-90 KM 


STATION IAT. LONG. PERIOD OF MEASUREMENT REFERENCE 

RECORD TECHNIQUE 


1 . 

BARROW 

71 N 

157 W 

1965-1972 

Grenade 

Theon, 1974 

2. 

CHURCHILL 

59 N 

94 W 

1962-1971 

Grenade 

Theon, 1974 

3. 

WALLOPS 

38 N 

75 W 

1962-1971 

Grenade 

Theon, 1974 

I 

[ KOUROU 

5 N 

53 W 

1971 

Grenade 

Theon, 1974 

4, 

■ NATAL 

6 S 

35 W 

1966-1968 

Grenade 

Theon, 1974 

| 

[ascension 

8 S 

14 W 

1964 

Grenade 

Theon, 1974 

5. 

HEISS IS. 

80 N 

38 E 

1965-1967 

Radio/Meteor 

Lysenko, et al , 1969 
Lysenko, 1972 

6. 

COLLEGE 

65 N 

148 W 

1970-1971 

Radio /Meteor 

Roper, 1974 

7. 

TOMSK 

57 N 

85 E 

1965-1966 

Radio/Meteor 

Lysenko, et al, 1969 

8. 

KAZAN 

56 N 

49 E 

1964-1965 

Radio/Meteor 

Zadorina, et al 

9, 

OBNINSK 

55 N 

37 E 

1964-1966 

Radio/Meteor 

Kashcheyev and Lysenko, 1967 
Lysenko, et al, 1969 

10. i 

[ KUH LUNGS BORN 

54 N 

12 E 

1964-1966 

Radio/Meteor 

Sprenger, et al, 1971 

1 

1 

! COLLM 

51 N 

13 E 


Radio/Meteor 

Sprenger, et al, 1971 

11. 

SHEFFIELD 

54 N 

1 W 

1964-1965 

Radio /Mete or 

Muller, 1966 

12. 

JODRELL BANK 

53 N 

2 W 

1953-1958 

Radio/Meteor 

Kochanski, 1963 

13. 

SASKATOON 

52 N 

106 W 

1969-1971 

Radio/Meteor 

Gregory and Rees, 1970 
Gregory and Rossiter, 1972 

14. 

KIEV 

50 N 

31 E 

1965-1966 

Radio/Meteor 

Lysenko, et al, 1969 

15. 

KHARKOV 

50 N 

36 E 

1964-1966 

Radio/Meteor 

Kashcheyev and Lysenko, 1967 

16. 

GARCHY 

47 N 

3 E 

(No data) 

Radio/Meteor 

Roper, 1974 

17. 

DURHAM 

43 N 

71 W 

1970 

Radio/Meteor 

Roper, 1974 

18. 

FRUNZE 

43 N 

73 E 

1966 

Radio /Meteor 

Lysenko, et al, 1969 

19. 

DUSHANBE 

39 N 

69 E 

1965-1966 

Radio/Meteor 

Lysenko, et al, 1969 

20. 

PALO ALTO 

37 N 

122 W 

1967 

Radio/Meteor 

Barnes, 1972 
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Table 6 . GRENADE DATA. 40-90 KM 

OF o»M«*anow..»ti St‘W*»D 0EvI»fl0*S i«/«c lines TEN. 
STATION CHURCHILL L * T (.ONG 9* 


VFRT1CAI WflfUFS «f '♦OnThl t 
STATION NAlAt I * T - 

MONTH/LFVfL SO *0 


1 iN HfU JDD«Al 
LONG IS 


1 

Ns 


393 “20 

1 1 


-53 

1 


3 

20 


249 234 

1 1 


38 

3 

23 


3 

14 


SO 

2 


l no 

3 

129 


S4 

3 


13 3 

182 262 712 


? 3 -AR 
? ? 


44 nfl 

73 

1 7 

14 

1 03 

10 -44 

23 

-71 

-11 

-71 


2 

186 


2 1 

AS 4M 


1 

6 ? 


3 

82 


ns ITT >J6 ?N ill 


N« 

S« 


-5ft 

n 

T 2 

-in 

ft 

16 


-IS 

11 


■ ?9 

-l?l 

-* 1 

-Cl 

-1/ 

44 



f 

7 

/ 

r 

7 

6 

5 

s 

75 

is* 

107 

205 

146 

inO 

211 

4?4 

-?» 

6 

-S9 

-«’■ 

-ins 

-1*4 



1 3 

1 3 

1 ^ 

1 ' 

1 1 

l 1 

1 ) 

1? 

44 

S* 

4 S 

94 

1 1 1 

106 

21 7 

sin 

66 

06 

70 

-11 i 

-1(19 

-71 



A 

A 

H 

0 

0 

A 

M 

A 

60 

1 25 

04 

1*1 

IM 

96 

121 

s?s 


1 ) 

N* 

5 - 


MCVNTH/LFVEL 


2 

N« 

s- 


1 

04 

-2 7 

16 

-4 

4 H 

A 0 


4 

4 

4 

4 

4 

4 

4 

4 

IS 

60 

S 7 

100 

37 

03 

ft? 

309 

rfftLLOPS 


L*T 38 

LONG 

75 










SO 


60 


70 


80 

111 

1A3 

222 

67 

*1 

-44 

143 

-58 

12 

12 

12 

12 

12 

12 

1? 

1 0 

170 

196 

171 

331 

20* 

2(10 

300 

321 

03 

49 

NO 

76 

-19 

1* 

-ft 

190 

n 

13 

n 

13 

13 

13 

1 1 

9 

150 

21* 

173 

226 

1(16 

Iftl 

209 

107 

-l 

21 

1 n 

lift 

n 

13 

1 14 

222 

. 7 

7 

7 

7 

7 

7 

7 

7 

1*5 

136 

?6? 

aid 

71 

no 

1 9ft 

3?7 

-79 

?3 

N 

-9 

21 

?3 

«■?! 

-?40 

4 

* 

4 

4 

4 

1 

1 

1 

?6 

76 

AS 

n* 

71 

6H 

2 19 

266 


-4 10 

2 

6?2 


-95 -69 -19 


-in 

1 

26 


-SI 

3 


23 

3 

11 


37 

3 

?ft 


-11 -20 “29 


-16 S? 10* 

1 4 6 

22 129 

16? 173 174 


S 

-IS 

4 T 

1 26 

44 

-97 *4 

6 

6 


6 

6 

b 6 

60 

45 

98 

il 

90 

143 5*5 

i in 

-109 

?9c 

1 12 

iso 

10P-10D? 


3 

1 

3 

1 

1 1 

. 47 

344 

276 

44 

133 

NO 

, 

94 

112 

-67 

-94 

J2 -327 

4 

4 

4 

4 

4 

3 7 

6? 

40 

IS 

260 

1 74 
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-47 

-10 

-66 

?S 

-S* 

-12b -200 

9 

9 

9 

9 

9 

H 7 

in 
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167 
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231 

1 14 

st»n 

?4* 4*0 


1 

3 

463 


?7 

1 


MONTH/LFVEL 


-26 

2 

58 

-5B 

2 

41 


s« 

V 



50 


60 
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no 

n 
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11 
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11 
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11 
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10 
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-04 
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31 

132 
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15 
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15 
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15 
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14 
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12 
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8 
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1 
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55 

l 

86 

1 
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-3*3 

l 
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139* 
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4 

4 

4 

4 

98 

1*5 

106 

1*7 

191 

130 

27 

251 

125 

42ft 

426 

-l \ 

-23 

20 

9 

-2* 

? 7 

56 

-39 

*1 

1 38 

-?05 

‘ 6 

A 

6 

6 

A 

6 

6 

6 

6 

5 

* 

33 

63 

94 

01 

127 

111 

160 

120 

?0 7 

755 

400 

| 7 

3 

13 

-84 

2? 

-213 

-61 

-342 

-m 

32 

-9 

3 

3 

3 

3 

J 

3 

3 

3 

? 

? 

2 

19 

IT 

03 

30 

96 

119 

27 

?31 

?0 

320 

105 


5 

-l 0 

-18 

2 

3 

6 

26 

57 

4 7 

16 ft 
1 

192 

l 

* 

1 

-72 

-3? 

-62 

6 

• 6 

6 

117 

1ft? 

127 

11 

-1?? 

-58 

2 

2 

2 

32 

73 

67 


IS? 

1 


-?3 

- 30 

-23 

-H3 

6 

6 

6 

6 

04 

1 ?? 

122 

) Oft 

196 

126 

J36 

m 


-79 -194 

5 6 

173 7b 


-is? -n 

A S 
ISO SI 2 

-112 *58 

1 1 


-21 - 9(1 -is -207 

S S * 2 

01 606 161 771 


74 *. ( 57 -16? -90 -79 -39 -063 1913 

2222222* 

107 200 357 52 234 0* 090 2233 

-4S4 -b(l 9 -621 “639 -S06 -630 -594 -770 -91 -14 1 -39 

4 44 ***** 4 ** 

?J7 411 SOS 179 430 20* *53 130 269 316 608 



Table 7. RADIO /METEOR MONTHLY MEAN MERIDIONAL WINDS (M/S) , 75 - 90 KM 


A. 90 KM OR UNSPECIFIED HEIGHT 


STATION 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

5 

4 2 

-24 2 

-9 2 

2 2 

-10 

-12 

-11 

-12 

7 2 

-8 2 

-5 2 

14 2 

6 

-3 











-6 

7 

-4 

4 








-8 

-13 

5 

8 

-6 

5 

4 

-6 

-1 


-7 

-5 

-6 

-6 

2 

2 

9 

-8 3 

-7 3 

8 2 

-4 2 

-13 2 

-9 2 

-8 2 

-7 2 

-5 2 

-4 2 

o 2 

-5 2 

10 

-10 3 

-16 3 

-15 3 

-14 3 

-ll 3 

-8 3 

-9 3 

-6 3 

-6 3 

-9 3 

-6 3 

-8 3 

11 

-9 

-4 

-2 

-14 

-22 

-14 

-16 

-9 

-2 

1 

5 

-5 

12 (92km) 

-5 

3 

1 

-2 

-11 

-13 

-12 

-10 

-3 

2 

3 

2 




2 

2 

, 2 

.2 







13 

-1 

6 

3 

25 

-6 

0 







14 

-5 








-3 

3 

2 

-7 

15 

-l 3 

3 3 

2 2 

-6 2 

-8 2 

-9 2 

-7 2 

l 2 2 

3 2 

2 2 

5 2 

-9 2 

16 



(No data) 









17 



4 










18 









-4 

-7 

-2 

6 

19 

4 

8 







3 

-5 

-2 

14 

20 (95km) 





-4 

-6 

-5 

0 

-2 





NOTE: Exponents refer to number of monthly means available. No exponent indicates one available. 



Table 7. (CONT’D) 




B. 

85 KM 



STATION 

JAN 

FEB 

MAR 

APR 

MAY 

6 

-3 





12 (82km) 

-8 

-1 

-2 

-5 

-14 




2 

_2 


13 

-1 

19 

8 

-5 

-2 

17 



-2 





C, 

80 KM 



STATION 

JAN 

FEB 

MAR 

APR 

MAY 

6 

-9 





13 

25 

2 

ll 2 

8 2 

-11 

17 



-2 





D. 

75 KM 



STATION 

JAN 

FEB 

MAR 

APR 

MAY 



13 


3 


20 


2 


JUN JUL AUG SEP OCT NOV DEC 

-6 

-17 -15 -13 -6 0 1-1 

-6 



JUN JUL AUG SEP OCT NOV DEC 


1 



32 


Table 8. PERIODIC ANALYSIS RESULTS 


A. STATION LIST* NUMBER OF OBSERVATIONS. MEAN. AND ERROR OF ImE MEAN 



NAME 

LAI 

LON 

TEARS 

numAER 

OF OBSERVATIONS 



MEAN L M'S) 



ERROR of 

THE 

MEAN 

(M/S l 

LEVEL <KM> 




20 

30 

40 

50 

60 

64 

20 

30 *0 

SO 

60 

64 

20 

30 

40 

SO 

60 

04 

STATION 

1 

MtISS 

60 

-sa 

11 / 62 - 1/70 

156 

162 

154 

56 

0 

0 

-1 .0 

3.0 1 J .3 

24.3 

0.0 

0.0 

.9 

1 .6 

2.3 

5.2 

0.0 

o.o 

2 

THULE 

77 

69 

6 / 65 - 12/71 

314 

33 * 

319 

263 

79 

25 

-1 .6 

- 9 , 0 - 11.0 

- 7.7 

- 1.5 

11.6 

.7 

1.1 

1.7 

1.7 

3.4 

19.2 

) 

*PEFLV 

64 

1 40 

4 / 61 - 0 / 7 k 

I 04 S 

1 042 

J 02 L 

910 

300 

40 

-.0 

- 3.5 - 6.5 

- 4*2 

-.6 

13.1 

.2 

« 3 

.5 

.6 

1.1 

92.9 

4 

CHURCHILL 

59 

94 

1 / 61 - 12/71 

603 

TSO 

?42 

691 

2*4 

56 

- 3.4 

- 4.7 - 4.1 

-.1 

- 4 . 9 - 42.6 

.3 

.5 

.6 

.5 

L .2 

30.6 

5 

PRIMROSE 

SS 

no 

7 / 04 - 12/71 

267 

203 

279 

242 

143 

73 

-1 .7 

- 3.2 * 2.8 

2 .* 

12.1 

24.9 

.3 

,5 

.7 

.9 

l.B 

4.4 

6 

VOIOOGRAO 

49 

-45 

9 / 65 - I/TO 

141 

14 ? 

136 

111 

0 

0 

.2 

2.9 *.l 

1 .4 

6.0 

0.0 

.5 

,8 

1.5 

1.7 

0.0 

0.0 

7 

WALLOPS 

38 

87 

1 / 41 -I 2 ' 7 l 

052 

A 92 

907 

625 

261 

86 

.2 

2.2 3.7 

9.4 

7.0 

2.8 

.1 

.2 

.2 

.4 

.a 

2.0 

0 

PT.MUOU 

. 34 

114 

1 / 61 - 12/71 

1654 

1707 

1724 

16*1 

430 

116 

.0 

-.1 .3 

7 .J 

4.1 

7.4 

.1 

,1 

.1 

.2 

.5 

1.9 

9 

nSMR 

32 

107 

i/6i-i2/n 

1790 

1 795 

1753 

164 ? 

1 106 

6 73 

1.0 

1.4 1.2 

8.3 

7.7 

6.1 

.1 

.1 

.1 

.3 

.3 

.6 

10 

KENNCOv 

28 

76 

1 / 61 - 12/71 

1401 

1557 

1602 

1*79 

499 

11 * 

.0 

2.0 1.2 

7.2 

6.0 

4.0 

.1 

.1 

.1 

.2 

.6 

1.3 

11 

HAWAII 

22 

160 

4 / 62 - 12/71 

im 

1164 

1215 

116 ? 

313 

40 

-.1 

.0 . 7 

5.4 

0.1 

2.6 

.1 

.1 

.1 

.2 

.a 

1 .6 

12 

OR. TURF 

21 

71 

9 / 63 - 12/06 

160 

204 

206 

167 

0 

0 

-.9 

.1 1.1 

5.4 

0.0 

0.0 

.2 

,2 

.3 

• 9 

o.o 

0.0 

13 

ANTIGUA 

1 7 

6 ? 

0 / 63 - 12 / f J 

476 

504 

5 00 

41 7 

51 

0 

- 1.7 

.4 .0 

4.0 

7.9 

0.0 

.6 

.1 

.? 

.4 

2.0 

0.0 

1 4 

ShtRMAN 

9 

AO 

i/ 60 - I ///l 

556 

59 ? 

590 

556 

? 70 

73 

-.1 

- 1.3 1.2 

5.0 

3.6 

10.9 

.1 

.2 


* J 

.4 

3.4 

15 

MwAJALtIN 

A 

167 

3 / 0 J- 10/71 

291 

295 

24 H 

2 A 5 

133 

23 

1 .2 

.3 .7 

4.7 

-4 .4 

u.o 

,3 

.1 

.? 

• 4 

.9 

o.o 

16 

ASCENSION 

-A 

15 

J 0 / 42 - 1///1 

927 

901 

1009 

4 75 

386 

ftA 

.1 

-.3 1.4 

-4 .0 

- 3 . A 

- 4.3 

.1 

.1 

.1 

.? 

.9 

2.1 


n, nuw <m/m and rmam inrrvMrfSi. with rp«i>u%» or tni omo i?* month) 


LEVEL (AMI 

20 

AMRLltUtir 
JO 40 so 

Aft 

64 

AMPLITUDE IMRfiM 

? o in 40 so 

60 

4 * 

20 

PHASE 
30 40 

50 

60 

04 

20 

PHAS) 

10 

ERWOM 

*0 

40 

60 

6 * 

STATION 

1 

3 . l 

l.i 

1.6 

2.4 

4.0 

U.O 

1 .2 

I .6 

2,6 

5.9 

0.0 

D.O 

36 

126 

145 

-136 

0 

0 

21 

MU 

62 

9 1 

0 

0 

? 

?.o 

4.9 

9.5 

6.0 

4 . A 

/ D . J 

.9 

1.4 

?.? 

?.) 

3.0 

? 2.0 

-21 

-71 

-74 

-71 

-116 

-IA 

11 

17 

l 1 

20 

51 

AO 

i 

.5 

.3 

1 . 1 

?.l 

4.0 

19 .? 

.2 

, 1 

,1 

.A 

1.1 

5,5 

44 

— 1 6 * 

-95 

- 6 * 

1 

11 

10 

76 

17 

23 

2 D 

15 

4 

2.0 

1.0 

*,0 

1.5 

1.7 

IM.O 

.4 

.7 

* A 

.6 

1.1 

17.0 

T* 

28 

9 

1 

- 1 38 

91 

1 ? 

14 

1 ? 

27 

64 

76 

4 

.4 

1.0 

.a 

5.0 

4 . A 

llj.l 

. ) 

.6 

,7 

1.1 

2.3 

4.9 

27 

sa 

-?» 

-90 

- 10 * 

-I 2 A 

5 ft 

21 

72 

J 4 

1 J 

15 

6 

1 .0 

1.6 

5.3 

7 „ 

4.0 

D.O 

* 6 

1.0 

1 .9 

l.A 

0.0 

0.0 

-46 

-11 

28 

122 

0 

0 

22 

SI 

23 

64 

0 

0 

7 

.0 

.5 

. t 

■ 5 

2.6 

.3 

.1 

.2 

. 1 

.5 

1.1 

1.6 

-136 

- 2 ? 

-77 

- 1*1 

-L 29 

-1 J 5 

99 

J 1 

29 

70 

2 A 

101 

8 

.1 

,* 

.7 

.7 

.A 

4 . 0 

.1 

.1 

♦ 2 

.3 

.6 

1.9 

-107 

-19 

27 

- 15 3 

*40 

-117 

62 

1 ? 

13 

31 

62 

1 ? 

9 

,4 

.6 

.A 

.2 

. 7 

1 . 1 

.1 

.1 

mi 

.3 

.4 

. 7 

64 

4 

-9 

170 

-A 3 

-20 

24 

10 

16 

Aft 

.49 

s* 

10 

.4 

.1 

1.1 

1.0 

. 7 

7.9 

.1 

.1 

mi 

.3 

.6 

1.6 

-?6 

1*3 

-133 

-159 

66 

-137 

LI 

69 

ft 

21 

6 ft 

13 

11 

.1 

.2 

.3 

.6 

1.4 

4.5 

.1 

.1 

mi 

.3 

.9 

2.1 

70 

- 16 B 

-23 

13 A 

11 

-94 

37 

32 

?ft 

29 

46 

21 

12 

■ 6 

1.2 

2.4 

.5 

0.0 

0.0 

mi 

. ) 

♦ 5 

.7 

0.0 

0.0 

89 

7 * 

164 

•165 

0 

0 

23 

15 

10 

«0 

0 

0 

13 

.0 

*6 

.4 

.9 

.4 

n.o 

.6 

.1 

mi 

.5 

1.7 

0.0 

-51 

162 

-129 

-07 

98 

0 

62 

12 

52 

40 

100 

0 

14 

.6 

2.2 

.8 

.4 

3.3 

1.9 

.2 

.3 

mi 

,3 

,9 

3.5 

166 

12a 

109 

61 

65 

110 

16 

7 

17 

60 

l* 

71 

14 

.7 

.6 

1.2 

.6 

2,3 

9.3 

,4 

.1 

♦ 3 

.5 

1.1 

5.9 

135 

113 

45 

- 1 3 3 

37 

70 

*6 

II 

14 

66 

30 

52 

16 

.4 

.4 

.8 

1.3 

2.0 

2.3 

.1 

.1 

. 1 

.3 

l.l 

2.3 

- 1)3 

69 

92 

26 

ISA 

15 ? 

11 

IA 

11 

1 3 

*1 

77 


C. AMPL I TUOE < M/5) AND PHASE lOfGRFESl, WITH FRROR4. OF ThF ANNUAL HAVE 


LEVEL TKH I 

51*1 ion 

I 

? 

3 


J 

A 

9 

10 

11 

12 

IT 

IA 

IS 

L6 


AMPL I TUOE 
JO AO SO 


1.0 

.6 

1.9 

.$ 

1.7 

,5 


A, 7 
1?.J 
IS. A 
I .* 1 
4.9 
I. * 
2.0 
.0 
.1 
2.1 
.5 
• A 
.2 
1*4 
■ 3 
.7 


12 . a 
ift.i 
l I .7 

9.9 

7.9 
,9 

.0 
1.4 
2.1 
1 .0 
2 . * 
1 *0 
.5 
1.2 
1.2 


? 7 .i 
IA. I 
12. A 
A. I 

r. s 

4.0 

7.7 

2.6 

s. o 

2.7 
1*4 

J .9 

t. A 

. A 

1.0 
2.7 


60 

o.n 

12 . 7 . 

14.0 
10. A 
5 . 7 
0.0 
A. 1 

4.7 
A, l 
4. A 

2.7 
0.0 
4.1 
2.4 
] .1 
1.9 


64 

0.0 
10.0 
*>.4 
12*2 
6 . 7 
0.0 
I * A 
1.0 
2.0 
?.0 
3.4 
0.0 
n.o 

9.0 

0.0 

5.1 


AMbtlUiDF EMBOH 
20 TO 40 SO 


Oft 


64 


40 


l.l 

I .0 
.J 


.A 

.1 

.5 

*1 


2.2 
1.4 
. A 
. 7 
. 7 
1.1 
.2 
.1 
.1 
.1 
.1 
.2 
,1 
.3 
.1 
.1 


1.1 
2.2 
.A 
.4 
1,1 
1 .4 

.3 

.2 

.2 

.2 

.1 

• 4 

.3 

.2 

.3 

.2 


6 . A 
2.2 
.A 
.7 
1.4 
2.1 
.0 
.1 
♦ * 
.1 
.3 


0.0 0.0 
1.1 11.4 

1.4 *2.4 
1 .9 11.6 


2 . 
0.0 
1.1 
. 7 

♦ A 
.A 

1*0 
O.ft 
? • ? 

• A 


4.1 
0.0 
2.0 

2.2 

.6 

1.4 

1.7 

0.0 

0.0 

6.0 

0.0 

2.6 


159 

-114 

-142 

-ISO 

-I4| 

141 

-?4 

-111 

1 ST 

-46 

- 1*8 

-105 

JOS 

1SS 

112 

149 


46 70 

161 -17S 
■160 -167 
’ 1 66 >170 
■177 -174 
-13 J 
-0 -1 
171 -.1 


-7 

24 

100 

■134 


-9 

-17 

sr 

29 


‘116 -33 

122 -122 
63 133 

161 176 


SO 

-id 

-171 

-167 

-176 

-176 

-32 

0 

13 

1 

-IS 

9 

-23 

-121 

1*5 

132 

-160 


0. 4MPL I TUOE I M/S) AND PHASE <PEGREES)» WITH ERRORS. OF Tftf SEMIANNUAL HAVE 


LEVEL tKM > 
station 
1 
2 
3 


10 

n 

12 

13 

14 

15 

16 


29 

30 

*0 

So 

60 

6 * 

5.4 

7.4 

6.9 

2.1 

0.0 

0.0 

3.1 

.4 

1 .6 

1.7 

10.7 

14,3 

1.3 

2.0 

2.9 

2.1 

3.1 

9.6 

2.0 

4.7 

5.2 

2.8 

5.0 

2?, 7 

1.6 

2.6 

5.2 

7 .* 

6.5 

3.6 

1.9 

1.5 

2.0 

3.2 

0.0 

0.0 

.5 

1.1 

2.9 

4.3 

2.2 

2.9 

.2 

.7 

1.0 

1.9 

1 .1 

5.0 

.1 

.3 

1.6 

2.4 

1.1 

3.1 

.5 

1.0 

1.0 

2 .? 

2.5 

4.9 

.1 

.3 

.0 

1.6 

1.4 

3.4 

,4 

1.4 

1.7 

4.0 

0.0 

0.0 

2.0 

m2 

1,0 

2.1 

3.7 

0.0 

,2 

1.3 

l.a 

1.2 

. ft 

13.1 

2.0 

.4 

.9 

1.0 

1.1 

u.o 

.5 

.6 

.0 

l.ft 

2.4 

6.4 


AMPLITUDE ERROR 


20 

30 

40 

50 

60 

0 * 

20 

.2 

2.2 

2.9 

4.9 

0.0 

0.0 

131 

.9 

1.0 

1.0 

1.6 

2.9 

A . 2 

-62 

.3 

.4 

.7 

.8 

1.4 

46 . 1 

-132 

.4 

♦ 7 

,9 

ml 

1.5 

28.6 

-112 

.4 

.7 

1.0 

1.3 

2.3 

3.9 

-145 

.6 

,9 

1.5 

2.0 

0.0 

0.0 

2 

.1 

m 2 

.3 

.6 

1.1 

2.3 

112 


Phase 
0 40 


.1 

.1 
. 1 
. 1 
.2 
• 7 
. 1 


.3 

.1 


.? 

.2 

.1 


«? 
,1 
. I 


.3 
1 .0 
.6 
.4 

.5 

.3 


.6 

.5 

.A 

.4 

0.0 

2 .) 

.6 

1,0 

l.l 


2.3 
.9 

1.7 

1.7 

0.0 

0.0 

4.4 
0.0 
2.6 


122 

24 


17A 
14 
-12 
-96 -165 
-95 -41 

97 -19 

0 -177 
-17 -9* 

90 -99 

-131 -23 

-08 2 
IS 7 36 


-139 
-163 
1ST 
-71 
-2 
12 
14 
-23 
10 l 
13 
-13 
-44 
-176 
-86 


SO 

14 
-ISO 
-129 
176 
t 79 
-169 
-3 
16 
6 

-19 

-6 

-67 

25 

57 

-154 

-09 


60 

6* 

20 

Phase 

30 

FRRDH 

40 

sg 

60 

64 

0 

0 

?3 

14 

14 

IT 

0 

D 

-175 

17* 

1* 

f 

7 

r 

II 

61 

-174 

3 

5 

1 

3 

3 

6 

100 

-177 

-4? 

A 

* 

5 

6 

A 

H? 

13A 

24 

10 

5 

6 

9 

?6 

64 

0 

n 

71 

20 

AT 

19 

n 

0 

14 

16? 

10 

6 

* 

* 

1 1 

ft* 

1 T 

*4 

J 

6 

16 

f 

9 

49 

7 

-27 

I? 

IV 

6 

4 

5 

26 

?T 

49 

10 

1 

4 

1 

9 

61 

2 

-05 

4 

4 

r 

u 

?3 

3* 

0 

0 

21 

43 

10 

33 

0 

0 

120 

ft 

?6 

53 

10 

20 

*? 

0 

■109 

10? 

19 

11 

3* 

38 

20 

33 

?ft 

0 

16 

20 

13 

19 

64 

0 

■134 

-*ft 

9 

9 

7 

6 

53 

30 

00 

64 

20 

PMASF 

30 

ERROR 

*0 

50 

60 

64 

0 

0 

12 

IA 

29 

95 

0 

0 

■153 

-151 

16 

93 

75 

73 

19 

*7 

-1*7 

164 

11 

13 

15 

2* 

29 

47 

" 1 7fl 

-16? 

12 

9 

9 

1* 

17 

81 

173 

1ft 
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Figure 1. Mean summer (June, July, August) meridional wind observed at 
Cape Kennedy (dotted) compared to estimated tidal winds 
computed from amplitudes and phases given by Reed, et al, 
( 1969 ). 




Figure 2, 


Same as Figure 1 for Fort Greeley. 
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Figure 19. Phase of annual period in meridional wind. Only 
monthly intervals from 8/1 to 12/1. 
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e 20. Amplitude of semiannual period in meridio 
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e 23. Phase of terannual period in meridional wind 
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65 65 65 64 64 64 64 62 bt 65 


KH, FQM A5C€«StOK 


60KM 7088 


13 

-30 

-11 

18 

S3 

235 

195 

47 

23 

1 1 

4 

3 

2 

2 

-33 

-61 

-97 

-71 

26 

58 

140 

62 

34 

14 

0 

5 

4 

4 

-37 

-51 

*70 

-24 

-249 

39 

105 

50 

25 

14 

6 

5 

4 

2 

15 

-38 - 

104 

-86 

15 

-111 - 

237 

50 

28 

17 

12 

5 

4 

4 

7 

-16 

-09 -179 

-78 

29 

9 

57 

35 

IT 

9 

6 

6 

5 

-30 

-92 * 

129 ■ 

-177 

-90 

-170 * 

■IOO 

51 

29 

10 

3 

l 

1 

1 

-9 

-28 

36 

92 

167 

tea 

TO 

67 

35 

15 

6 

4 

4 

4 

-4 

-26 

7 

29 

244 

95 - 

*220 

6A 

41 

2? 

13 

5 

2 

2 

-1 

0 

5 

-16 

3 

-27 

57 

57 

35 

13 

7 

4 

3 

3 

-42 

-4? 

-31 

-36 

28 

55 

60 

68 

34 

15 

5 

4 

4 

4 

-59 

-20 

*47 

-34 

29 

-16 

67 

ft 4 

32 

15 

7 

7 

5 

4 

-83 

-113 

-135 

-78 

-5 

97 

IDT 

51 

35 

16 

6 

4 

3 

3 




B-l 


APPENDIX B: MONTHLY MEAN MERIDIONAL WINDS NEAREST 90°W AT 5° LATITUDE 

AND 10 KM INTERVALS 


20 KM 


IAT. 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

80 

-7 

-12 

-4 


0 

0 

0 

-1 

1 

0 

-7 

-7 

75 

-8 

-10 

-4 

-3 

L 

1 

1 

-1 

1 

0 

-5 

-5 

70 

-8 

-9 

-5 

-3 

1 

1 

1 

-1 

1 

-1 

-4 

-5 

65 

-8 

-8 

-4 

-2 

1 . 

0 

0 

-1 

1 

-1 

-3 

-5 

60 

-8 

-6 

-4 

-2 

-1 

-2 

-1 

-2 

-1 

-2 

-2 

-5 

55 

-6 

-4 

-2 

-2 

-1 

-3 

-1 

-1 

0 

-1 

-1 

-4 

50 

-4 

-3 

-1 

-1 

-1 

-1 

0 

-1 

0 

0 

-l 

-3 

45 

-2 

-1 

0 

-1 

0 

-1 

0 

0 

0 

0 

-1 

-3 

40 

1 

1 

1 

-1 

0 

-1 

0 

0 

0 

1 

1 

-1 

35 

2 

0 

1 

0 

1 

1 

1 

1 

1 

1 

1 

-1 

30 

2 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 

0 

25 

0 

0 

-1 

-1 

“1 

0 

0 

0 

0 

0 

1 

-1 

20 

-1 

“1 

-2 

-1 

-1 

0 

1 

0 

“1 

0 

0 

-1 

15 

-1 

“1 

-2 

-1 

0 

0 

0 

0 

“1 

“1 

-2 

-1 

10 

0 

-1 

-1 

0 

0 

1 

0 

-1 

“1 

0 

0 

-2 


30 KM 


IAT, 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

80 

-18 

-25 

-14 

-6 

0 

0 

0 

1 

1 

-16 

-24 

-8 

75 

-18 

-23 

-15 

-6 

0 

1 

0 

1 

1 

-10 

-21 

-8 

70 

-18 

-19 

-12 

-4 

1 

1 

1 

1 

1 

-5 

-15 

-9 

65 

-17 

-14 

-8 

-2 

1 

2 

1 

1 

1 

-3 

-12 

-12 

60 

-16 

-12 

-5 

0 

1 

1 

1 

1 

1 

-3 

-9 

-16 

55 

-8 

-7 

-4 

1 

0 

1 

1 

2 

1 

-3 

-8 

-14 

50 

-4 

-4 

-3 

1 

-1 

0 

1 

1 

1 

-1 

-6 

-7 

45 

-2 

-2 

-1 

1 

0 

0 

1 

1 

1 

1 

-3 

-2 

40 

3 

1 

-1 

1 

1 

1 

1 

1 

0 

3 

1 

3 

35 

4 

1 

1 

1 

1 

1 

1 

1 

0 

2 

1 

4 

30 

3 

2 

2 

1 

1 

1 

1 

1 

1 

2 

2 

4 

25 

2 

2 

2 

1 

1 

1 

0 

1 

1 

1 

3 

3 

20 

1 

2 

1 

0 

1 

0 

0 

1 

1 

0 

1 

2 

15 

0 

1 

1 

0 

0 

-1 

1 

1 

0 

0 

-1 

1 

10 

-1 

-1 

0 

0 

-1 

-1 

0 

0 

-2 

-1 

0 

0 



B-2 


APPENDIX B: (CONT'D) 


40 KM 


IAT. 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

80 

-27 

-35 



_ 


*. 

2 

- 

-28 

_ 

-15 

75 

-26 

-30 

-21 

-3 

4 

1 

2 

3 

2 

-25 

-28 

-14 

70 

-24 

-25 

-13 

-3 

3 

1 

2 

2 

2 

-17 

-24 

-16 

65 

-20 

-19 

-8 

-2 

2 

2 

2 

1 

2 

-8 

-17 

-22 

60 

-16 

-12 

-7 

1 

1 

2 

1 

1 

3 

-3 

-13 

-19 

55 

-8 

-4 

-6 

3 

1 

3 

1 

2 

4 

-1 

-11 

-18 

50 

-4 

-2 

-4 

4 

1 

3 

1 

2 

4 

2 

-5 

-8 

45 

0 

-1 

-2 

4 

1 

2 

2 

1 

3 

5 

1 

2 

40 

10 

1 

1 

3 

1 

1 

2 

1 

1 

5 

5 

8 

35 

9 

2 

1 

1 

0 

i 

1 

1 

1 

3 

5 

9 

30 

5 

2 

0 

1 

0 

l 

-1 

1 

1 

2 

3 

8 

25 

4 

2 

0 

0 

0 

0 

0 

0 

1 

1 

2 

6 

20 

3 

1 

1 

-1 

0 

0 

-1 

-2 

0 

1 

-1 

4 

15 

3 

-1 

-1 

-1 

1 

1 

-1 

-2 

0 

-1 

3 

2 

10 

2 

-1 

-2 

2 

2 

1 

0 

0 

1 

0 

2 

3 


50 KM 


IAT. 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

80 

-34 

-28 






5 

_ 

-18 

_ 

-12 

75 

-28 

-26 

-17 

5 

2 

3 

5 

5 

5 

-14 

-27 

-13 

70 

-23 

-22 

-10 

5 

2 

3 

5 

5 

5 

-10 

-23 

-16 

65 

-18 

-17 

-7 

3 

3 

4 

5 

4 

6 

-7 

-18 

-18 

60 

-10 

-8 

-3 

3 

3 

5 

4 

3 

6 

-2 

-11 

-18 

55 

-6 

-2 

3 

7 

3 

6 

5 

3 

6 

3 

-3 

-16 

50 

0 

2 

5 

8 

3 

7 

5 

2 

6 

6 

5 

-6 

45 

9 

10 

7 

7 

4 

6 

5 

2 

6 

6 

10 

7 

40 

18 

13 

7 

6 

4 

5 

5 

4 

6 

7 

16 

15 

35 

18 

10 

7 

4 

5 

6 

6 

6 

5 

8 

15 

15 

30 

. 15 

8 

6 

4 

5 

6 

6 

6 

5 

8 

13 

11 

25 

9 

7 

6 

4 

5 

7 

6 

6 

5 

5 

11 

8 

20 

8 

6 

6 

5 

6 

6 

6 

5 

5 

4 

5 

7 

15 

7 

6 

6 

5 

5 

6 

5 

5 

6 

2 

7 

5 

10 

5 

5 

5 

3 

4 

5 

5 

6 

4 

2 

2 

3 



APPENDIX B: (CONT'D) 


B-3 


60 KM 


IAT. 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

80 

-22 

-19 

_ 

_ 

- 

- 

75 

-20 

-18 

-15 

11 

2 

5 

70 

-14 

-18 

-8 

11 

6 

7 

65 

-12 

-16 

-3 

12 

7 

9 

60 

-7 

-5 

-1 

11 

7 

6 

55 

2 

7 

6 

12 

7 

10 

50 

11 

14 

6 

12 

5 

5 

45 

19 

15 

7 

10 

3 

4 

40 

23 

9 

8 

8 

1 

4 

35 

20 

7 

8 

7 

1 

3 

30 

13 

7 

6 

7 

2 

3 

25 

8 

8 

7 

5 

5 

3 

20 

8 

8 

6 

6 

8 

2 

15 

6 

5 

5 

6 

9 

2 

10 

3 

3 

4 

5 

5 

4 


JUL AUG SEP 

8 

2 8 3 

5 8 5 

8 7 6 

5 4 6 

4 5 8 

4 3 7 

3 3 6 

2 15 

1 1.5 

3 4 4 

5 6 5 

6 5 6 

7 5 6 

5 5 7 


OCT NOV DEC 

-4 - 

-4 -15 - 

-2 -14 - 

0 -12 -14 

3 -10 -16 
8 5 -13 

8 6-4 

7 6 7 

7 8 11 

8 10 12 
8 12 10 
3 12 8 

4 10 9 

5 8 8 

6 5 6 



C-l 


APPENDIX C: THREE YEAR (1969-1971) MONTHLY MEANS AND STANDARD DEVIATIONS, 

MERIDIONAL WINDS , 20-80 KM, AT 2 KM INTERVALS . 

MONTHLY MEAN MERIDIONAL WIND* NUMBER OF OBSERVATIONS* A NO STANDARD DEVIATIONS/ 20 TO TO KM* TOR WEISS 


PERIOD OF RECORD 1/62 TO 12/TO LATITUDE §0 L0NG1KK* -SO tM/SEC TIMES TEN) 


MONTM/LeVEL 




30KM 





4 0KM 





50ftM 





60KN 

I 

-AS 

-S3 

-20 

10 

26 

49 

62 

69 

06 

TO 

39 

-9 

61 

323 

316 

309 

SOS 

47 

-64 

-201 

-336 

N« 

21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

22 

37 

12 

7 

4 

4 

3 

2 

2 

2 

2 


08 

1A» 

12« 

150 

189 

186 

250 

214 

277 

273 

323 

409 

446 

314 

327 

320 

372 

222 

125 

22 

42 

2 

120 

180 

254 

265 

322 

428 

423 

M2 

507 

545 

582 

531 

534 

537 

380 

2B3 






N* 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

12 

3 L 

11 

B 

0 

3 







125 

1A6 

las 

234 

192 

327 

415 

407 

435 

545 

340 

556 

607 

380 

318 

441 






3 

ST 

39 

72 

104 

41 

116 

96 

131 

137 

170 

157 

245 

225 

252 

4? 

60 






N» 

6 

0 

0 

7 

T 

7 

7 

7 

7 

6 

6 

6 

6 

4 

3 

2 







118 

125 

121 

159 

148 

170 

153 

3 65 

194 

193 

244 

177 

227 

213 

250 

330 






A 

-25 

-8 

-29 

-29 

-45 

-21 

-6 

-4 

-46 

6 

10 

-*.5 

-158 

-SB 

107 

60 

150 

4S 

-24 

ISO 

190 

N- 

17 

17 

19 

18 

1ft 

17 

17 

17 

17 

17 

IB 

) l 

9 

8 

6 

5 

2 

2 

2 

1 

1 


123 

111 

116 

166 

120 

135 

193 

198 

173 

183 

199 

153 

193 

286 

225 

225 

120 

16S 

205 



S 

-68 

-63 

-44 

-BA 

-43 

-17 

-IS 

-T 

-30 

. 19 

22 

109 

25 

-4B 

-111 

1? 

so 

15 

IS 

10 

15 

N- 

18 

18 

18 

19 

19 

19 

19 

19 

19 

18 

18 

9 

a 

7 

6 

4 

2 

2 

2 

2 

2 


122 

108 

96 

100 

95 

68 

55 

46 

100 

80 

138 

207 

222 

24 7 

276 

10S 

60 

9S 

65 


85 

6 

T 

-S 

4 

29 

14 

-4 

18 

5 

12 

12 

4 

97 

no 

24 

-5 


45 

17 

10 


10 

Nk 

17 

17 

IT 

IT 

IT 

17 

17 

1? 

17 

17 

17 

9 

9 

7 

7 

6 

6 

3 

3 

3 

3 


33 

41 

49 

54 

SI 

76 

69 

60 

TO 

53 

56 

66 

112 

136 

13* 

us 

171 

105 

71 

57 

63 

T 

20 

18 

-1 

42 

21 

-56 

-20 

36 

4 

4 

27 

64 

28 

36 

-l 

-31 

-49 


113 

153 

103 

N* 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

19 

19 

te 

14 

13 

11 

6 

4 

3 

3 

3 


SO 

41 

101 

45 

49 

336 

256 

126 

95 

91 

78 

05 

1)0 

IT* 

165 

170 

127 

109 

62 

122 

198 

8 

-4 

A 

1 

-23 

S 

-59 

5 

12 

24 

25 

4 

-41 

-2 

39) 

503 

320 






N» 

to 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

e 

7 

3 

3 

3 







42 

38 

46 

68 

6T 

42 

52 

SI 

87 

45 

87 

100 

153 

190 

114 

92 






9 

zs 

42 

20 

35 


25 

33 

56 

14 

9 

92 

73 

47 

89 

120 

120 

67 

23 

-19 

-89 

130 

H* 

12 

12 

12 

12 

12 

12 

12 

12 

12 

M 

It 

9 

7 

7 

5 

4 

4 

. 3 

3 

3 

2 


3S 

SA 

66 

32 

89 

105 

92 

83 

120 

124 

124 

102 

127 

95 

86 

125 

102 

6S 

136 

262 

30 

10 

-63 

-55 

-48 

-39 

-25 

8 

-2 

24 

BT 

140 

92 

70 

192 

274 

354 

404 

580 

630 

64 0 

630 

570 

Hm 

0 

8 

« 

9 

9 

9 

9 

9 

9 

9 

9 

8 

6 

5 

5 

5 

1 

1 

l 

1 

1 


34 

34 

38 

77 

74 

92 

75 

68 

139 

192 

as 

9T 

266 

314 

305 

267 






11 

-13 

-29 

39 

31 

8S 

46 

B0 

160 

136 

Ita 

321 

350 

361 

370 

392 

406 

430 

SOS 

610 

520 

350 


8 

6 

9 

9 

9 

9 

9 

9 

8 

8 

7 

T 

7 

6 

6 

5 

3 

2 

1 

1 

1 


6T 

95 

130 

112 

126 

100 

131 

146 

256 

331 

16) 

180 

284 

332 

317 

315 

246 

JS 




12 

-107 

-90 

-63 

-13 

-36 

-0 

3 

7 

160 

141 

134 

288 

506 

620 

682 

748 

633 

553 

470 

500 

-4)4 

N* 

8 

8 

8 

8 

7 

7 

7 

7 

7 

7 

7 

6 

5 

5 

5 

4 

3 

3 

3 

2 

l 


128 

114 

169 

1*4 

166 

194 

IBB 

239 

278 

223 

326 

342 

332 

312 

330 

387 

466 

514 

579 

730 



MONTHLY MEAN MCRIOtONAL M|NO. NUMBER OF OBSERVATIONS* AND STANDARD DEVIATIONS* 20 TO TO K«< FDR THIiLC 
PERIOD OF RECORD 1/69 TO I2/T1 LATITUDE 7T LONGITUDE 60 IM/SEC TIMES TEN) 

MONTM/LEMEL 30AM aokm SOMM 60KM 


1 

-69 

-105 

-106 

-144 

-186 

-214 

-227 

-281 

-270 

-289 

-279 

-274 

-279 

-260 

-301 

-300 

-282 

-3S0 

-243 

-235 

-324 

-329 

-299 

-250 

Nk 

20 

20 

20 

20 

20 

20 

20 

19 

19 

16 

18 

10 

10 

16 

13 

12 

12 

9 

8 

7 

4 

1 

1 

1 


159 

182 

179 

181 

204 

225 

267 

312 

323 

362 

410 

455 

46J 

500 

579 

SftO 

S60 

585 

561 

421 

293 




2 

-126 

-141 

-207 

-261 

-309 

-327 

-345 

“368 

-390 

-3TT 

-460 

-375 

-370 

-370 

“410 

-369 

•321 

-227 

-144 

50 

25 

40 

• 10 


N« 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 

0 

0 

0 

0 

7 

7 

5 

S 

4 

3 

2 

2 

1 



142 

100 

111 

110 

101 

109 

IIS 

106 

234 

300 

329 

352 

405 

407 

361 

35T 

338 

298 

263 

57 

S 

20 



3 

-19 

-53 

-64 

-10* 

-144 

-1ST 

-212 

-214 

-232 

-250 

-278 

-275 

-272 

-247 

-242 

-217 

-204 

-239 

-183 

-106 

-154 

-119 

-39 


N> 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

15 

IS 

IS 

13 

13 

7 

4 

3 

1 



19ft 

216 

255 

248 

251 

241 

233 

241 

254 

257 

265 

279 

270 

260 

248 

234 

236 

IBS 

157 

157 

67 

65 



4 

-40 

-61 

-40 

-19 

-21 

-7 

-6 

-IT 

-6 

20 

28 

21 

74 

66 

61 

55 

68 

68 

92 

104 

116 

135 

240 


Nk 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

11 

9 

6 

5 

5 

5 

2 

1 



57 

56 

55 

34 

47 

46 

67 

40 

53 

S3 

62 

59 

52 

62 

60 

56 

57 

43 

34 

33 

40 

45 



5 

3 

-12 

-5 

19 

7 

-IS 

-20 

-10 

7 

18 

22 

12 

10 

-12 

-16 

-35 

-3 

-17 

-42 

67 

30 

“14 

-39 

90 

Nk 

7 

T 

7 

7 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

S 

5 

S 

4 

3 

2 

2 

2 

1 


10 

14 

10 

49 

27 

26 

39 

34 

66 

05 

62 

86 

66 

99 

205 

151 

131 

132 

111 

91 

100 

as 

100 


6 

-0 

5 

U 

4 

7 

0 

6 

0 

14 

-0 

10 

20 

11 

15 

IS 

16 

18 

IT 

11 

16 

20 

39 

-46 


Nk 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

24 

24 

24 

24 

22 

19 

19 

19 

15 

14 

11 

7 

3 



18 

62 

42 

20 

23 

22 

36 

27 

26 

32 

41 

34 

36 

57 

68 

58 

49 

69 

79 
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-T1 

-00 

• 65 

-60 

-4J 

-23 

-23 

-42 

-47 

-38 

-30 

-19 

-24 

32 

73 

131 

139 

226 

207 

403 

443 

Na 

2S 

25 

25 

25 

?S 

25 

25 

25 

25 

25 

25 

25 

75 

25 

25 

25 

25 

24 

24 

19 

13 

7 

7 

4 

i 



SI 

56 

63 

61 

69 

74 

93 

9b 

ioa 

129 

150 

160 

234 

257 

275 

301 

294 

261 

202 

209 

195 

250 

281 

171 

256 

213 

3 

-IT 

-12 

*14 

-26 

-26 

-34 

-44 

•46 

-46 

-57 

-57 

-50 

-50 

-28 

10 

34 

SB 

67 

106 

155 

278 

330 

293 

360 

710 


Nt 

20 

20 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

20 

20 

20 

19 

19 

10 

IT 

11 

0 

ft 

3 

2 

1 



31 

44 

39 

40 

42 

52 

57 

67 

93 

101 

m 

107 

151 

132 

104 

147 

147 

172 

159 

142 

161 

129 

16? 

60 



4 

1) 

26 

24 

13 

16 

27 

35 

20 

25 

32 

30 

20 

36 

61 

67 

66 

75 

60 

96 

10| 

150 

166 

174 

246 

314 

462 

N« 

22 

22 

22 

22 

22 

22 

22 

22 

22 

2? 

22 

22 

?1 

21 

21 

21 

20 

20 

20 

18 

16 

11 

9 

7 

7 

4 


54 

56 

64 

SI 

67 

72 

72 

77 

64 

TO 

80 

82 

75 

76 

65 

61 

77 

98 

90 

95 

137 

172 

82 

93 

no 

66 

5 

*12 

-7 

6 

21 

10 

14 

11 

12 

11 

25 

-2 

11 

12 

0 

27 

31 

30 

65 

92 

05 

117 

130 

212 

222 

3B5 

340 

N» 

28 

2B 

28 

28 

26 

28 

26 

20 

20 

26 

20 

28 

28 

26 

26 

27 

26 

26 

24 

24 

16 

12 

8 

4 

2 

l 


3S 

20 

20 

46 

23 

21 

28 

29 

27 

48 

47 

42 

46 

46 

44 

62 

61 

05 

97 

124 

00 

121 

105 

152 

ITS 


6 

-40 

-11 

-9 

-3 

4 

12 

12 

14 

19 

22 

36 

32 

10 

33 

66 

52 

50 

72 

94 

93 

127 

89 

137 

?3D 

360 


H> 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

IQ 

10 

10 

10 

10 

B 

0 

S 

7 

3 

2 

l 



*7 

39 

14 

20 

21 

28 

21 

34 

20 

65 

22 

30 

S7 

43 

64 

54 

53 

59 

54 

9) 

62 

41 

59 

100 



7 

] 


9 

6 

13 

12 

6 

29 

26 

21 

7 

37 

27 

14 

6 

46 

111 

00 

79 

9T 

60 

241 

196 

326 

422 


N« 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

12 

ID 

10 

9 

8 

7 

7 

7 

7 

7 

5 

s 

4 



43 

27 

17 

16 

24 

20 

24 

32 

29 

31 

30 

30 

4 3 

79 

67 

60 

90 

07 

61 

62 

130 

390 

69 

100 

210 


B 

11 

11 

3 

11 

16 

7 

1 6 

2 

16 

19 

23 

60 

56 

25 

17 

62 

90 

105 

10) 

122 

149 

202 

215 

257 

275 

620 

N» 

?T 

28 

26 

26 

20 

26 

28 

28 

20 

26 

26 

20 

70 

27 

27 

2? 

26 

26 

26 

24 

22 

20 

15 

12 

4 

2 


49 

41 

22 

21 

21 

27 

31 

50 

27 

32 

45 

67 

67 

98 

64 

62 

104 

69 

100 

92 

126 

177 

205 

133 

155 

250 

4 

-9 

I* 

li 

1 

14 

6 

18 

20 

34 

39 

45 

46 

60 

53 

56 

56 

62 

114 

120 

08 

1 16 

91 

21 i 

222 

400 

5)6 

H* 

22 

2? 

22 

22 

22 

22 

2? 

22 

22 

21 

21 

21 

71 

21 

20 

19 

16 

16 

16 

16 

U 

10 

1 

S 

J 

2 


44 

54 

44 

37 

40 

24 

2? 

40 

37 

19 

41 

72 

45 

62 

65 

66 

92 

131 

00 

110 

122 

49 

209 

102 

TJ 

100 

10 

-14 

-25 

-21 

-11 

-37 

•40 

-so 

-61 

-16 

-14 

-21 

-17 

-16 


15 

63 

34 

57 

72 

101 

106 

145 

164 

205 

315 


N» 

11 

16 

11 

16 

16 

16 

16 

16 

16 

16 

10 

16 

17 

17 

17 

16 

36 

lb 

14 

14 

12 

11 

r 

2 

2 



SO 

4] 

49 

46 

12 

11 

so 

53 

54 

115 

95 

89 

70 

Tb 

66 

70 

129 

153 

220 

158 

213 

230 

1?) 

15 

55 


11 


—9 

— 27 

-30 

-46 

-4 3 

-56 

-54 

• 70 

-74 

-98 

-06 

-76 

-79 

-50 

29 

-7 

7 

07 

41 

54 

45 

120 

-29 

30 

230 

N» 

14 

1 4 

14 

14 

14 

14 

14 

14 

14 

15 

IS 

IS 

14 

14 

14 

13 

13 

13 

11 

0 

S 

4 

2 

1 

1 

1 


60 

49 

64 

67 

72 

79 

T9 

70 

103 

116 

130 

146 

154 

165 

160 

174 

207 

285 

150 

244 

143 

105 

no 




12 

-50 

-Tfl 

-102 

-38 

-1*5 

•1 66 

-209 

•218 

•206 

-103 

-239 

-2U 

-171 

-149 

-17* 

-150 

-161 

-|BB 

- 1 84 

-91 

-21 

167 

315 

160 



N* 

8 

0 

8 

6 

8 

8 

6 

8 

8 

6 

9 

9 

9 

9 

9 

9 

0 

7 

6 

6 

4 

3 

2 

2 




TS 

79 

136 

271 

134 

144 

170 

176 

177 

166 

201 

152 

140 

134 

174 

264 

200 

291 

216 

273 

42B 

35? 

445 

120 






MONTHLY mean MERIDIONAL 

KIND* 

NUMBER Of 

OBSERVATIONS, 

AND STANDARD DEVIATIONS, 

20 TO 

70 KM« FOR VOLGOGRAD 






pep ioc or 

«ECO»0 1/6S TO 12/70 

LATITUDE 

49 

LONGITUDE 

-45 

TM/SEC 

times TEN) 







MQNTM/LFVEL 




30KM 





40KM 





50KM 





60KN 





7 0KM 

\ 

25 

44 

41 

SO 

so 

65 

44 

65 

-11 

-15 

11 

104 

190 

00 

-4* 

-13 

16 

20 

-389 

-519 







N» 

n 

13 

13 

13 

13 

13 

13 

\> 

13 

13 

13 

12 

12 

12 

10 

10 

5 

3 

1 

1 








67 

64 

116 

114 

102 

111 

130 

141 

151 

165 

149 

128 

274 

255 

265 

246 

91 

171 









2 

-31 

-18 

-21 

-9 

>7 

54 

4 1 

41 

33 

26 

47 

61 

50 

21 

34 

66 

•24 

*32 









Mm 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

to 

10 

10 

10 

10 

10 

6 

3 










S2 

48 

62 

52 

S3 

73 

6 1 

60 

60 

in 

137 

|43 

207 

307 

249 

160 

134 

133 









3 

8 

-21 

21 

-42 

-18 

-12 

3 

-11 

-33 

-20 

•3 0 

-35 

-176 

-203 

-99 

-27 

TO 

193 









*■ 

0 

0 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

5 

3 










9 

43 

27 

S3 

40 

35 

40 

39 

61 

96 

06 

132 

326 

307 

247 

235 

252 

184 









4 

*12 

-19 

*27 

-26 

-36 

2 

-24 

-3 

-20 

12 

22 

64 

75 

16 

1? 

43 

78 

72 

130 








N« 

14 

14 

14 

14 

14 

14 

14 

14 

11 

13 

13 

13 

13 

13 

13 

12 

9 

6 

2 









76 

71 

73 

60 

64 

63 

64 

97 

74 

56 

02 

139 

158 

190 

178 

166 

153 

til 

170 








5 

IS 

-0 

-10 

-14 

20 

3 

57 

5 

-10 

-24 

32 

49 

41 

2 

- 7 

10 

63 

147 









N* 

n 

It 

11 

M 

1) 

1 1 

L 1 

10 

10 

10 

9 

9 

9 

9 

9 

0 

6 

3 










so 

61 

44 

SO 

33 

75 

68 

70 

71 

57 

00 

67 

95 

79 

157 

163 

65 

31 









6 

19 

26 

2 

-0 

35 

16 

-17 

-20 

26 

-20 

61 

194 

165 

-64 

-15? 

-52 

-87 

-35 

-12 

200 







N* 

to 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

S 

0 

6 

6 

S 

S 

3 

1 








57 

54 

45 

S3 

66 

76 

4 0 

3? 

93 

l 19 

254 

251 

237 

269 

26 7 

198 

A6 

52 

97 








T 

1 

A 

S 

-13 

23 

-21 

*26 

-21 

14 

-29 

-*3 

-71 

*13 

-65 

• 67 

-5 

99 

105 

214 

170 







N« 

14 

14 

14 

14 

14 

U 

14 

|4 

14 

I 4 

14 

14 

14 

) 3 

11 

11 

10 

9 

5 

1 








2a 

28 

30 

77 

]06 

143 

133 

157 

142 

l 1 8 

96 

142 

174 

223 

276 

263 

209 

209 

205 








n 

30 

18 

IS 

20 

42 

40 

43 

40 

52 

85 

67 

57 

52 

-99 

-109 

-109 











N- 

4 

4 

4 

4 

t 

4 

4 

4 

4 

4 

4 

4 

4 

t 

1 

l 












36 

23 

34 

26 

37 

26 

n 

57 

102 

131 

80 

37 

111 














9 

-4 

-0 

2 

3 

0 

12 

23 

44 

SO 

40 

33 

42 

16 

2 

36 

23 

-79 

-51 

10 








Mm 

11 

11 

11 

11 

11 

1 1 

1 1 

n 

1 1 

11 

11 

11 

11 

9 

9 

9 

1 

b 

2 









40 

54 

64 

72 

00 

77 

4? 

35 

56 

6? 

49 

125 

1*0 

129 

118 

100 

79 

l IS 

HO 








10 

-23 

-0 

-16 

10 

19 

1b 

12 

/ 9 

10 

1 4 

9 

It 

55 

99 

109 

> I 1 

52 

|i 

lin 

40 








10 

IS 

11 

16 

16 

16 

16 

16 

16 

16 

15 

IS 

14 

14 

13 

13 

9 

B 

i 

1 








49 

106 

94 

71 

83 

91 

63 

107 

9Z 

143 

147 

127 

113 

167 

216 

252 

265 

244 

?00 








H 

-12 

-11 

-26 

-3 

4 

1 

•16 

-10 

49 

97 

68 

-7 

IT 

59 

•5 

74 

-09 

-163 

-124 

-24 

145 






N« 

17 

17 

17 

17 

17 

IT 

17 

17 

17 

17 

16 

16 

16 

16 

15 

14 

9 

7 

2 

2 

2 







92 

9T 

R6 

7? 

94 

76 

lf>2 

9a 

162 

224 

235 

189 

322 

435 

494 

310 

321 

301 

145 

85 

IS 






12 

3* 

^3 

16 

66 

90 

120 

94 

104 

120 

120 

103 

21 

-11)7 

-11? 

-46 

- i 3 

-1 

’ -1 

4 3 

10 

140 

290 

4?D 




Nh 

to 

16 

16 

16 

J6 

16 

lb 

16 

16 

16 

1* 

15 

15 

15 

14 

1 l 

in 

M 

) 

l 

1 

L 

1 





1Q0 

61 

1«1 

124 

124 

124 

112 

146 

ITS 

234 

270 

24,1 

7 li) 

/Oti 

219 

215 

212 

105 

lu5 










04 


MONTHLY MEAN MEH10I0NAL *tNf>. NUMBER Of OBSERVATIONS. ANO 5TAN0ARD DEVIATIONS. 20 TO 70 * M * f O ft ? A , tL ;. P PS 





PE « 100 

i OF 

RECORD 1/69 TC 

i 12/7 

1 

LATITUDE 

38 

LONGITUDE 

76 

(M/SCC 

TIMES 

. 1CN) 








MONTH/LEVEL 



30KM 




4QKM 




50KH 




60KM 




TOftM 

l 

Hm 

31 

27 

66 

34 

27 

63 

33 

29 

61 

30 

32 

64 

20 

32 

55 

16 

32 

40 

17 

33 

39 

-0 

34 

35 

-3 

34 

64 

20 

34 

91 

38 

34 

136 

69 

3* 

174 

164 

14 

214 

99 

34 

239 

115 

34 

279 

125 

32 

259 

106 

29 

227 

149 
2 ft 
167 

104 

25 

193 

7* 

21 

1S6 

107 
1 1 
171 

126 

0 

16? 

111 

4 

60 

ISO 

1 



2 

Hm 

13 

IS 

36 

22 

IS 

34 

32 

16 

34 

44 

18 

40 

30 

18 

34 

40 

IS 

36 

39 

18 

48 

24 

1ft 

4ft 

-4 

10 

61 

-B 

IB 

71 

IT 

18 

09 

54 

16 

79 

112 

10 

95 

143 

17 

90 

159 

17 

109 

1J4 

17 

99 

131 

17 

ns 

145 

13 

120 

139 

11 

125 

139 

7 

no 

58 

5 

103 

l« 

1 





3 

N» 

ZT 

ZT 

41 

25 

27 

31 

26 

27 

25 

25 

29 

32 

24 

29 

29 

20 

29 

39 

16 

29 

31 

11 

29 

43 

-1 

29 

56 

-0 

29 

63 

23 

29 

85 

44 

29 

100 

02 

79 

06 

102 

28 

98 

130 

?a 

95 

113 

26 

05 

101 

25 

97 

114 

24 

99 

106 

21 

105 

62 

14 

95 

26 

10 

103 

67 

3 

68 

6? 

2 

32 




A 

N- 

*13 

31 

34 

4 

32 

25 

7 

32 

26 

12 

33 

29 

20 

33 

3ft 

26 

33 

54 

25 

33 

S3 

20 

33 

40 

19 

32 

51 

24 

32 

5S 

29 

32 

63 

32 

32 

77 

45 

32 

72 

52 

32 

70 

31 

32 
66 

57 

32 

61 

72 

31 

72 

96 

26 

73 

101 

25 

64 

97 

23 

101 

65 

15 

70 

67 

5 

46 

no 

3 

110 




5 

N* 

-0 

30 

?! 

30 

21 

2 

30 

19 

10 

30 

23 

2 

30 

29 

12 

30 

24 

12 

30 

2B 

9 

30 

30 

3D 

27 

-11 

30 

36 

-5 

30 

34 

14 

30 

42 

75 

30 

46 

42 

30 

49 

54 

30 

51 

54 

30 

34 

44 

29 

43 

46 

20 

72 

40 

24 

79 

3 

23 

81 

-2* 

18 

110 

3 

5 

124 

30 

3 

38 

30 

1 



5 

1 

§ 

7 

1 1 

4 

5 

7 

10 

10 

5 

It 

22 

17 

54 

63 

58 

46 

20 

25 

29 

29 

-11 

7 

45 

70 

1*3 


N« 

3S 

18 

35 

17 

35 

19 

33 

20 

35 

23 

33 

22 

35 

33 

35 

38 

35 

30 

35 

27 

35 

3* 

35 

40 

IS 

43 

35 

46 

33 

41 

35 

52 

35 

60 

34 

63 

29 

63 

24 

76 

17 

71 

10 

67 

3 

130 

2 

33 


7 

_j 

2 

5 

7 

9 

) 4 

10 

16 

It’ 

3 

19 

20 

27 

49 

S3 

53 

55 

34 

41 

3* 

26 

9 

160 




Hm 

31 

19 

31 

?o 

31 

16 

31 

21 

31 

21 

31 

22 

11 

32 

31 

30 

31 

33 

31 

40 

31 

39 

30 

40 

10 

■SO 

30 

42 

30 

44 

30 

36 

30 

62 

26 

73 

24 

62 

22 

90 

19 

135 

7 

196 

3 

43 








2 


9 

0 

l 

12 

4 

9 

5 

77 

55 

7! 

66 

44 

42 

40 

30 

-38 

-19 

90 

-9 

-29 


N* 

16 

20 

36 

IT 

3* 

17 

36 

19 

36 

20 

36 

24 

16 

22 

35 

28 

33 

32 

33 

45 

35 

38 

35 

46 

15 

53 

33 

60 

3* 

53 

34 

64 

33 

69 

31 

79 

23 

94 

ia 

113 

ft 

120 

4 

14? 

1 


1 


* 

«} 

} 

2 

6 

, 

I 

10 

7 

7 

-3 

ID 

20 

1? 

36 

31 

39 

65 

83 

44 

4ft 

SO 

6fl 

56 

10 



Hm 

1) 

23 

31 

2? 

31 

16 

31 

IB 

31 

19 

31 

20 

31 

32 

31 

32 

11 

31 

11 

*2 

31 

37 

31 

45 

n 

53 

31 

32 

30 

4 1 

30 

46 

27 

70 

26 

71 

70 

94 

IS 

70 

9 

00 

1 

46 

7 

14 

l 



1 0 

1 

4 

0 

21 

30 

36 

46 

50 

70 

16 

37 

59 

36 

03 

06 

7? 

59 

84 

3? 

30 

20 

-19 

13 

40 



1 u 

Hm 

27 

24 

27 

23 

27 

33 

27 

34 

27 
♦ 2 

27 

53 

27 

6R 

27 

80 

27 

70 

27 

6) 

27 

57 

2* 

60 

24 

75 

24 

77 

24 

67 

24 

92 

24 

6ft 

22 

7? 

20 

67 

16 

90 

0 

90 

4 

33 

2 

9S 

1 



|| 

27 

17 

20 

25 

37 

39 

38 

30 

30 

30 

74 

116 

170 

170 

166 

104 

175 

19ft 

122 

111 

ID 

-10 

•34 

-76 - 

’104 

-IT* 

N* 

26 

26 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

?7 

27 

27 

16 

25 

20 

IS 

11 

10 

4 

2 

2 

1 

1 


44 

53 

29 

32 

38 

45 

60 

63 

60 

59 

72 

89 

91 

129 

113 

94 

115 

215 

142 

78 

05 

06 

15 

37 



iz 

-10 

•3 

-9 

*8 

7 

27 

53 

64 

61 

61 

71 

129 

174 

244 

257 

251 

219 

204 

162 

102 

113 

140 

140 




N» 

17 

31 

17 

47 

IT 

39 

19 

64 

19 

66 

19 

60 

19 

68 

19 

97 

19 

74 

19 

86 

19 

98 

19 

123 

19 

124 

19 

13S 

18 

164 

le 

162 

16 

201 

15 

192 

15 

166 

6 

144 

6 

152 

3 

78 

1 







monthly mean meridional 

WIND. 

NUMBER OF 

observations* 

AND standard deviations* 

20 TO 

70 KM* FOR PT, 

HUGO 







PER I 00 OF 

RECORD 1/69 TO 12/71 

latitude 

34 

LONGITUOF 

1 19 

1M/SEC 

times TEN! 







MONTM/Lfvei 




30KM 





*QHN 





50KM 





60KM 





70KN 

1 

*19 

*9 

*11 

-1 

T 

0 

T 

10 

9 


-8 

-7 

-8 

8 

36 

69 

76 

74 

60 

41 

-61 


130 

90 

60 

170 

Hm 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 

40 

4ft 

46 

40 

44 

42 

36 

21 

5 

2 

2 

1 

1 


34 

39 

31 

42 

55 

64 

6? 

00 

05 

101 

121 

161 

103 

205 

204 

199 

109 

190 

207 

197 

210 

197 

50 

30 



2 

-7 

-z 

-M 

-4 

-3 

-1 

4 

28 

18 

10 

2 

12 

41 

59 

73 

58 

33 

72 

72 

es 

13 

-74 

-9 


30 

-94 

N> 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

42 

38 

36 

30 

20 

6 

2 

2 

2 

2 


3* 

94 

24 

29 

33 

42 

49 

75 

73 

74 

t 03 

120 

142 

143 

129 

133 

124 

114 

106 

120 

173 

145 

*0 

30 

90 

233 

3 

-10 

-3 

5 

u 

16 

13 

15 

39 

45 

45 

32 

63 

06 

113 

109 

109 

135 

143 

160 

106 

34 

-3* 

120 

5S 

-59 

-13* 

N« 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

42 

41 

38 

35 

33 

l? 

6 

2 

2 

2 

2 


42 

n 

25 

26 

34 

42 

51 

63 

63 

73 

73 

74 

08 

97 

111 

120 

no 

113 

122 

123 

122 

130 

no 

IS 

90 

105 

4 

10 

I* 

6 

6 

4 

-3 

4 

6 

8 

-7 

-13 

3 

30 

41 

61 

49 

41 

33 

71 

62 

23 

-l 

24 


-49 

-23 

N« 

53 

33 

33 

53 

53 

53 

33 

53 

53 

53 

53 

53 

53 

53 

53 

52 

52 

49 

46 

44 

31 

10 

7 

s 

S 

S 


69 

34 

21 

23 

32 

43 

40 

57 

30 

67 

74 

07 

84 

03 

71 

79 

73 

79 

00 

100 

106 

106 

J 29 

06 

65 

57 

5 

7 

-2 

4 

11 

6 

10 

16 

14 

5 

5 

8 

-3 

IS 

S3 

TO 

69 

48 

34 

SO 

*7 

17 

-13 

-04 

20 

40 

80 

Hm 

55 

53 

33 

53 

S3 

55 

33 

53 

55 

S3 

55 

35 

54 

54 

34 

53 

S3 

46 

36 

29 

13 

5 

2 

? 

2 

2 

32 

32 

20 

24 

26 

32 

36 

33 

32 

41 

39 

42 

44 

51 

36 

43 

65 

4S 

67 

H3 

120 

99 

?9S 

80 

TO 

10 

6 

13 

3 

2 

3 

3 

3 

10 

16 

1 1 

6 

-2 

1 

27 

46 

43 

53 

66 

64 

45 

3 

1ft 

A6 

-4? 

no 

350 

330 

Hm 

34 

54 

34 

34 

34 

34 

34 

54 

54 

54 

34 

54 

54 

54 

51 

51 

47 

30 

34 

21 

12 

7 

3 

2 

1 

1 

7 

16 

1 1 

7 

7 

-1 


14 

15 

12 

.4 

_j 

• -0 

12 

37 

39 

59 

73 

70 

22 

*40 

*32 

6 

5* 

135 

210 

227 

Hm 

56 

SB 

50 

38 

30 

** 

30 

50 

58 

50 

58 

50 

58 

58 

58 

ST 

53 

49 

45 

36 

19 

11 

7 

6 

4 

4 


37 

>3 

ia 

23 

26 

31 

28 

30 

' 36 

4? 

45 

53 

58 

47 

59 

61 

69 

78 

102 

141 

106 

128 

123 

80 

70 

83 

0 

13 

2 

i 

S 

2 

5 

17 

14 

7 

T 

-1 

-1 

11 

18 

51 

60 

68 

* T 

54 

?B 

-11 

-60 

63 

40 

-59 


N» 

42 

4? 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

41 

39 

33 

18 

ft 

3 

3 

3 

3 


31 

27 

14 

l? 

23 

24 

28 

28 

32 

37 

43 

41 

51 

67 

79 

72 

ft? 

76 

94 

82 

120 

169 

74 

43 

114 

73 

9 

*1 

-3 


-0 

-0 

1 

1 7 

70 

8 

4 

-IT 

3 

12 

29 

29 

19 

42 

45 

13 

11 

-9 

S 

43 

47 

32 

-17 

H * 

41 

41 

41 

41 

41 

41 

4 1 

41 

4! 

41 

41 

41 

41 

41 

40 

40 

10 

36 

32 

25 

14 

4 

3 

3 

3 

3 

31 

26 

21 

20 

19 

2? 

74 

7fl 

28 

3ft 

35 

56 

53 

54 

47 

6? 

73 

6 1 

56 

79 

8) 

23 

65 

146 

lift 

no 

|D 

3 

-7 

-} 


-0 

2 

26 

36 

39 

14 

15 

0 

II 

32 

61 

89 

9? 

9ft 

10ft 

0 1 

6/ 

•s 

67 

100 

7a 

-6* 

H * 

32 

32 

32 

32 

32 

52 

32 

3? 

32 

52 

52 

52 

52 

32 

52 

51 

40 

46 

46 

44 

22 

0 

3 

3 

3 

3 


33 

74 

19 

24 

29 

33 

43 

33 

30 

63 

67 

58 

61 

69 

04 

90 

96 

too 

99 

113 

140 

12? 

IS* 

130 

11* 

99 

H 

-13 

7 

-S 

5 


12 

10 

1ft 

37 

34 

16 

11 

16 

24 

63 

72 

72 

91 

83 

20 

-40 

• 87 

-6* 

-lie 

-6 

30 

N* 

32 

32 

3? 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

30 

30 

27 

27 

20 

6 

4 

3 

3 

3 


46 

102 

39 

36 

47 

54 

52 

47 

64 

66 

76 

65 

61 

77 

69 

IIS 

132 

1 34 

1*1 

131 

144 

73 

05 

217 

171 

120 

12 

-9 

-2 

-16 

•35 

-31 

-3? 

-4? 

-32 

-19 

*20 

-IS 

23 

60 

97 

135 

145 

136 

128 

141 

146 

70 

61 

l«7 

147 

-16 

-162 

Na 

47 

47 

47 

47 

47 

47 

47 

47 

*7 

47 

47 

47 

47 

47 

47 

47 

46 

AS 

42 

38 

23 

7 

3 

3 

3 

3 

34 

47 

29 

34 

46 

61 

73 

96 

119 

131 

143 

173 

106 

197 

190 

3 85 

169 

15* 

159 

199 

206 

275 

131 

216 

210 

210 



C-5 


MONTHLY MEAN MERIDIONAL KINO* NUM8E« OF OaSCRvATIONSf ANO STANDARD DEVIATIONS • 2 0 TO TO KM. FOR NSMg 





per I 00 OF 

RECORD 1/69 TO 

12/71 

LATITUDE 

32 

LONGITUOE 

107 

1 M/SEC 

TIMES 

TEN) 








MONTH/ LEVEL 




30AM 





4 OAN 





50AM 





60KN 





70KM 

1 

30 

)T 

3 

IS 

22 

23 

25 

30 

6 

-It 

21 

39 

57 

63 

98 

113 

71 

120 

94 

56 

97 

56 

-22 

43 

-132 

-5* 

Na 

AS 

45 

4S 

46 

46 

46 

46 

*6 

46 

46 

46 

46 

46 

46 

45 

45 

45 

44 

4| 

40 

39 

31 

22 

20 

16 

9 


224 

136 

39 

45 

50 

64 

69 

03 

93 

02 

107 

122 

iso 

177 

199 

189 

163 

146 

106 

220 

193 

215 

26? 

216 

146 

110 

2 

10 

* 

-1 

14 

5 

1 

7 

34 

3 

-9 

-20 

7 

39 

45 

51 

46 

100 

42 

57 

7fl 

90 

31 

11 

-17 

-60 

-263 

N> 

*0 

40 

49 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

36 

37 

37 

37 

36 

33 

30 

25 

18 

12 

5 

4 


44 

49 

56 

52 

61 

53 

54 

93 

96 

100 

lift 

116 

122 

131 

120 

146 

141 

165 

150 

170 

135 

101 

190 

116 

230 

179 

3 

s 

IS 

19 

25 

29 

11 

21 

19 

ta 


tl 

35 

63 

102 

191 

1 16 

lift 

»Sl 

145 

1 16 

132 

91 

44 

-12 

-176 

-199 

Na 

34 

36 

16 

36 

36 

36 

J6 

36 

36 

16 

36 

36 

36 

36 

36 

36 

35 

34 

30 

29 

23 

16 

1? 

7 

1 

? 


4? 

S* 

45 

4 1 

19 

45 

56 

76 

73 

107 

104 

94 

94 

100 

103 

102 

«5 

129 

129 

MS 

1ST 

l 4 0 

114 

213 

31 

40 

4 

s 

9 

4 

12 

21 

7 

9 

3 

11 

-7 

-16 

20 

41 

31 

53 

51 

52 

31 

56 

] 06 

01 

Tl 

31 

23 

16 

“29 

Na 

SO 

SO 

SO 

SO 

SO 

SO 

50 

SO 

so 

SO 

SO 

SO 

SO 

SO 

49 

49 

4H 

4 7 

4ft 

40 

J 7 

IS 

24 

14 

9 

1 


90 

41 

3S 

31 

42 

43 

54 

66 

62 

66 

100 

136 

166 

09 

94 

1 16 

lift 

93 

162 

ISO 

141 

1/6 

124 

11/ 

138 

206 

9 

) 

4 

3 

7 

4 

7 

23 

13 

3 

9 

-4 

ft 

15 

43 

54 

44 

49 

72 

46 

3ft 

14 

55 

JA 

-104 

-?1 7 

-54 

N- 

44 

46 

46 

47 

47 

47 

47 

4 T 

47 

47 

47 

47 

47 

47 

47 

47 

46 

46 

46 

42 

36 

1? 

20 

10 

9 

4 


34 

36 

25 

37 

19 

37 

41 

44 

4] 

34 

ST 

52 

65 

70 

02 

109 

75 

103 

02 

9* 

104 

95 

14? 

152 

123 

260 

6 

14 

2 

6 

9 

5 

19 

16 

-1 

26 

6 


-6 

21 

33 

40 

44 

59 

52 

20 

36 

36 

39 

-IT 


54 

-46 

Na 

M 

41 

4 1 

41 

41 

41 

41 

41 

41 

4] 

41 

41 

41 

4] 

4 1 

40 

40 

* D 

40 

40 

36 

26 

21 

15 

9 

6 


22 

29 

27 

33 

39 

33 

32 

45 

33 

46 

S3 

56 

50 

74 

65 

65 

90 

as 

117 

122 

134 

169 

134 

249 

25? 

223 

7 

10 

11 

-0 

6 

-1 

16 

15 

12 

10 

4 

-6 

20 

51 

44 

37 

19 

49 

67 

35 

36 

56 

00 

13 

35 

-16 

43 

Na 

39 

39 

39 

39 

39 

39 

39 

39 

19 

39 

39 

39 

39 

30 

30 

38 

37 

37 

34 

32 

20 

21 

18 

. 13 

11 

8 


20 

2* 

29 

30 

33 

40 

36 

51 

36 

51 

65 

61 

Tl 

00 

66 

92 

60 

114 

m 

116 

165 

106 

24 6 

2S3 

19? 

255 

a 

7 

-1 

0 

_j 

3 

3 

16 

17 

14 

6 

26 

-15 

31 

66 

75 

91 

06 

42 

40 

20 

29 

41 

6 

-35 

-67 

20 

Hm 

37 

IT 

37 

JT 

30 

30 

30 

30 

30 

30 

36 

30 

37 

37 

36 

36 

35 

34 

31 

20 

24 

15 

1 I 

9 

4 

2 


24 

19 

24 

*7 

35 

46 

35 

39 

St 

56 

09 

66 

09 

66 

99 

117 

112 

141 

91 

152 

130 

127 

11* 

159 

247 

20 

9 

9 

-2 

13 

7 

-IS 

-0 

37 

25 

-6 

“12 

6 

17 

7 

27 

65 

40 

69 

53 

92 

44 

100 

160 

155 

48 

-59 

-02 

Hm 

92 

52 

52 

53 

53 

S3 

53 

53 

53 

53 

S3 

S3 

53 

53 

53 

53 

51 

47 

*3 

43 

39 

33 

23 

14 

5 

2 


26 

31 

31 

33 

177 

99 

30 

46 

52 

40 

57 

64 

70 

00 

64 

63 

106 

102 

118 

11? 

460 

724 

632 

593 

132 

52 

10 

19 

4 

-10 

0 


19 

34 

39 

40 

25 

2 

4 

64 

92 

103 

97 

97 

99 

07 

74 

01 

42 

55 

-14 

19 

“73 

N> 

30 

30 

30 

36 

36 

30 

30 

30 

30 

30 

30 

36 

30 

30 

36 

36 

36 

35 

32 

30 

29 

26 

10 

n 

T 

5 


40 

20 

114 

33 

41 

39 

53 

49 

66 

66 

59 

57 

90 

60 

99 

105 

100 

121 

133 

102 

162 

252 

136 

ISO 

125 

100 

11 

-I 

l 

12 

14 

16 

21 

44 

42 

so 

40 

16 

40 

69 

105 

130 

162 

196 

105 

14T 

163 

177 

1 16 

m 

123 

-19 

370 

N- 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

39 

39 

19 

39 

39 

39 

36 

36 

35 

3* 

25 

l« 

14 

6 

4 

2 


37 

43 

Sfi 

43 

46 

60 

66 

63 

75 

TO 

60 

70 

9? 

102 

69 

92 

162 

165 

167 

159 

205 

172 

130 

155 

1TB 

220 

12 

20 

-6 

-25 

220 

-16 

-12 

-12 

16 

29 

22 

15 

74 

122 

169 

157 

192 

196 

190 

213 

229 

230 

161 

1 4 0 

352 

224 

12 

Na 

39 

39 

39 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

30 

30 

30 

37 

37 

35 

31 

27 

24 

12 

6 

5 

5 


S3 

33 

49 

1564 

59 

7? 

92 

100 

116 

126 

202 

]99 

191 

196 

204 

190 

194 

107 

242 

167 

1SS 

173 

191 

284 

130 

1ST 





MONTHLY MEAN NCPtOlONAl NINO* 

NUMBER of 

OBSEflVftTinNS* AND STANDARD DEVIATIONS. 20 10 

70 AN 

1. FOP 

AFNNEOT 







PERIOD OF 

HfCuRO 1/69 Tn 

l?/T 1 

LATt 

TUDE 

20 

LOMM ItXJE 

01 

IN/SfC 

TIMES 

, TEN! 








MONTH/iem 



30AM 




40AM 




50AM 




ftOAN 





70AM 

I 

§ 

3 

5 ' 

5 

|4 

12 

10 

-1* 

“26 

-a 

3 

a 

3* 

44 

48 

50 

50 

07 

02 

143 

158 

108 

94 

70 

55 

25 

Na 

47 

39 

47 

37 

47 

35 

40 

31 

49 

50 

49 

55 

49 

54 

49 

50 

*9 

AS 

49 

71 

49 

03 

49 

110 

49 

1?T 

49 

140 

40 

150 

40 

1*6 

45 

l?9 

44 

125 

37 

124 

34 

129 

25 

140 

11 

173 

0 

1T1 

5 

136 

4 

66 

4 

157 

9 

6 

3 

1 4 

16 

37 

40 

10 

2 

-10 

-11 

• 0 

18 

29 

40 

46 

4? 

1? 

4« 

7) 

87 

117 

124 

145 

• 199 - 

134 

170 

Hm 

40 

10 

40 

44 

40 

31 

41 

37 

41 

*9 

41 

67 

41 

66 

41 

51 

42 

57 

4? 

Tl 

41 

7ft 

41 

50 

4 1 
69 

41 

91 

41 

96 

40 

90 

*0 

AS 

40 

100 

39 

10* 

28 

ns 

2? 

US 

0 

179 

4 

139 

/ 

40 

? 

5 

2 

100 

3 

0 

-16 

“20 

-7 

-1 

9 

7 

-0 

“7 

-13 

-2 

1 

11 

39 

67 

76 

67 

73 

T5 

98 

184 

164 

-? 

“9? 

-02 

-39 

N* 

22 

22 

22 

23 

?3 

23 

23 

23 

23 

23 

23 

23 

23 

23 

73 

23 

21 

21 

10 

15 

11 

S 

4 

4 

3 

1 


29 

26 

20 

20 

29 

25 

32 

46 

40 

63 

T 4 

68 

72 

60 

62 

65 

02 

99 

105 

05 

99 

69 

80 

103 

7 ? 

HI 

4 

-22 

-11 

-0 

a 

30 

26 

4 

5 

6 

-3 

16 

11 

7 

20 

IT 

5 

4 

22 

57 

. 47 

T9 

8? 

95 

60 

103 

-19 1 

N* 

?3 

23 

23 

23 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

23 

19 

16 

5 

4 

3 

2 

2 


34 

28 

27 

23 

35 

43 

51 

53 

57 

T4 

60 

so 

67 

63 

69 

4? 

56 

SB 

52 

74 

93 

95 

57 

73 

167 

3 

A 

-7 

-? 


2 

7 

2 

11 

12 

3 

-4 

2 

-2 

-7 

7 

9 

49 

59 

55 

53 

51 

26 

2 

a 

105 

59 

-199 

Na 

16 

16 

16 

16 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

18 

18 

15 

14 

9 

5 

5 

4 

5 

5 


20 

23 

28 

16 

21 

24 

23 

25 

30 

43 

42 

47 

51 

40 

66 

50 

5* 

56 

74 

77 

99 

88 

72 

66 

27 

169 

ft 

-0 

7 


29 

34 

42 

50 

JB 

35 

34 

11 

10 

39 

64 

81 

65 

Tl 

47 

21 

4 

15 

1 1 

-?6 

-53 

147 

192 

Na 

2$ 

25 

25 

26 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

26 

26 

26 

24 

6 

5 

5 

5 

5 


25 

24 

22 

152 

165 

190 

172 

164 

172 

193 

166 

169 

1 Tl 

78 

85 

101 

141 

150 

03 

44 

) 16 

186 

191 

122 

1)5 

54 

7 

-1 

IS 

6 

-11 

-12 

•2 

3 

4 

-0 

7 

2 

-20 

-15 

12 

33 

56 

78 

04 

93 

51 

05 

16 

107 

203 

170 

-54 

N* 

42 

4? 

42 

42 

42 

42 

42 

42 

4? 

42 

42 

42 

42 

♦2 

42 

4 I 

41 

41 

38 

30 

16 

9 

4 

4 

4 

* 


21 

29 

ZT 

?l 

24 

20 

96 

32 

35 

48 

40 

60 

77 

72 

73 

66 

70 

99 

91 

133 

148 

209 

71 

190 

29$ 

240 

a 

-T 

IS 

4 

“11 

-1 7 

-7 

IB 

7 

-5 

7 

T 

-13 

-10 

-5 

40 

70 

*1 

74 

43 

4ft 

10 

05 

1 

-127 

SO 

“119 

Na 

16 

36 

46 

36 

17 

J 7 

J 7 

IT 

17 

37 

17 

37 

37 

37 

3ft 

IS 

35 

3S 

VI 

27 

IS 

9 

4 

4 

3 

2 

14 

/ ' 


/ft 

PI 

/4 

/0 

31 

40 

49 

ll 

4? 

65 

74 

ftft 

84 

1*4 

14 1 

1 14 

ns 

1 1 1 

101 

1 4 l 

1 1 1 

l 37 


9 


r 

-2 


“9 

-7 

13 

19 

-a 

-19 

-r 

3 

-1 

l» 

?o 

1? 

10 

61 

40 

n 

/? 

?l 

40 

s i 

-Sv 

-99 

N« 

14 

>4 

14 

IS 

16 

1ft 

tft 

Jft 

in 

Tft 

1ft 

36 

1ft 

)b 

1ft 

16 

16 

1ft 

14 

10 

// 


7 

ft 

A 

s 


14 


/A 

19 

ff 

?9 

14 

35 

14 

SO 

ft? 

ftO 

44 

5ft 

ft.i 

7/ 

71 

ftft 

4ft 

7/ 


104 

11 7 

1 ?4 

1/1 

149 

10 

? 

-a 

•13 

1 

1 

“l 

10 

1 1 

9 , 

<-* 

-5 

1* 

10 

24 

V. 

M 

11 

4,’ 

U 

-1 1 

• 0 

1 1 

- r 

140 

-S4 

S4S 

Na 

31 

ll 

11 

31 

32 

32 

33 

3 3 

11 

3 > 

33 

33 

31 

J 3 

J.' 

Ji* 

W 

.1? 

pa 

// 

Ift 

ft 

/ 

/ 

** 

30 

07 

?9 

2T 

24 

1? 

34 

4ft 

47 

58 

50 

ft? 

49 

ft) 

71 

TO 

69 

6S 

TO 

6? 

105 

109 

56 

10 

2 75 

4 05 

1 | 

12 

1 

-J 

3 

1 J 

16 

30 

3ft 

20 

?o 

14 

70 

113 

12ft 

|4S 

1 19 

l 14 

1 )4 

120 

1)6 


4b 

IS 

159 

in 

46 

Na 

35 

35 

35 

16 

36 

3ft 

■36 

36 

14 

11 

3b 

36 

37 

)r 

37 

36 

IS 

)) 

30 

? 7 

19 

1* 

8 

7 

7 


Si 

15 

11 

30 

29 

30 

57 

42 

49 

49 

65 

62 

75 

92 

1 19 

11? 

91 

95 

64 

120 

ISO 

151 

157 

1*7 

164 

104 

IP 

-3 

- | 4 

-4 

7 

2* 

47 

74 

66 

45 

411 

55 

76 

91 

113 

9H 

90 

104 

111 

1) 1 

89 

90 

50 

19 

85 

103 

44 

N- 

10 

30 

36 

P4 

56 

1ft 

19 

56 

32 

46 

47 

ftft 

ftrt 

tft 

67 

16 

lift 

1ft 

a t 

Tft 

1 oft 

1ft 
1 18 

Ift 
1 64 

1ft 

166 

31 

144 

3/ 

)?9 

31 
1 11 

3 1 

)?H 

30 
1 1ft 

?T 

144 

10 

170 

8 

??? 

7 

24 1 

7 

25ft 

7 

1 Att 

7 

179 



C-6 


MONTMLY MEAN MERIDIONAL MIND-. WUM0EP Of OBSERVATIONS. AND STANOABO DEVIATIONS* 20 TO TO f0P * \ 1 

PFBJOO Of UfCORO 1/69 TO J ?/ T 1 LATITUDE 22 LONGITUDE 160 1M/SEC TIKES TEN> 

MONTM/irVEI 10TK *<»"* b0KM 6 ° KM 


?0«M 


1 

-t 

4 

S 

2i 

4 D 

2h 

l? 

ft 

7 

1 1 

?3 

5/ 

N- 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 


24 

30 

29 

2ft 

40 

59 

74 

99 

91 

09 

ftO 

10/ 

2 

-16 

-10 

11 

19 

27 

14 

-4 

-5 

-3 

-1 

13 

4? 

N- 

44 

44 

44 

44 

4* 

44 

44 

44 

44 

44 

44 

44 


37 

33 

27 

26 

2S 

4 1 

45 

49 

50 

52 

*3 

60 

3 

“14 

-7 

S 

13 

15 

21 

12 

16 

29 

IB 

14 

33 

N- 

4ft 

4ft 

4ft 

46 

46 

46 

4ft 

4ft 

4ft 

4ft 

4ft 

46 


39 

30 

26 

34 

35 

33 

42 

44 

34 

45 

ftft 

73 

4 

2 

*0 

9 

14 

5 

16 

6 

-6 

7 

4 

-3 

14 

N* 

S3 

S3 

S3 

53 

S3 

53 

53 

S3 

53 

53 

53 

S3 


za 

24 

22 

29 

32 

33 

33 

47 

se 

62 

55 

55 

5 

4 

3 

7 

5 

2 

14 

1 1 

3 

3 

1 

3 

1 L 

N* 

SI 

51 

51 

SI 

SI 

51 

51 

51 

51 

51 

51 

51 


37 

31 

21 

23 

33 

30 

39 

40 

40 

• 37 

46 

51 

6 

3 

a 

9 

13 

1* 

7 

10 

10 

9 

9 

4 

15 

N* 

47 

47 

*7 

47 

47 

47 

4T 

47 

47 

47 

4T 

46 


42 

2T 

27 

24 

21 

23 

28 

34 

2ft 

35 

41 

3d 

T 

10 

5 

3 

5 

5 

5 

27 

22 

3 

8 

T 

10 

N* 

5? 

5? 

52 

5? 

52 

52 

52 

52 

52 

52 

52 

52 


29 

20 

24 

23 

23 

?8 

29 

30 

34 

37 

44 

40 

P 

l) 

ft 

5 

9 

5 

9 

15 

22 

16 

5 


-0 

N" 

H 

55 

55 

SS 

55 

55 

55 

55 

55 

55 

55 

55 


33 

29 

23 

20 

25 

28 

2ft 

2ft 

33 

3ft 

38 

50 

9 

9 

7 

6 

ft 

12 

10 

20 

15 

T 

ft 

10 

-4 

N- 

S2 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 


10 

?4 

2? 

2? 

23 

2T 

29 

35 

id 

At 

47 

4? 

10 

-7 

-0 

5 

11 

9 

5 

19 

1ft 

7 

13 

? 

15 

N- 

45 

45 

45 

*5 

45 

45 

45 

45 

45 

45 

*5 

45 


Id 

4/ 

24 

2ft 

?9 

III 

14 

36 

45 

47 

19 

S? 

M 

A 

“l* 

-9 

12 

16 

5 

- 7 

-5 

-2 

-14 

-9 

1ft 

N* 

32 

32 

32 

32 

i2 

>2 

\? 

IP 

1/ 

17 

1? 

n 


12 

4ft 

37 

29 

31 

34 

15 

14 

33 

50 

60 

54 

12 

-21 

-? 

6 

1/ 

19 

3 

-T 

4 

24 

6 

2* 

7 3 

N" 

42 

4? 

42 

4? 

42 

42 

4? 

4? 

42 

42 

42 

47 


60 

39 

25 

10 

32 

44 

so 

76 

xn 

80 

97 

t 1 9 


49 

75 

164 

103 

39 

4ft 

117 

1 34 

-45 

3 

-249 

-279 

-459 

-499 

79 

29 

28 

27 

26 

23 

20 

15 

5 

4 

l 

1 

1 

J 

117 

133 

204 

163 

115 

156 

150 

165 

124 

109 





64 

ftft 

6T 

55 

70 

79 

104 

1 4 r 

lOtf 

97 

- 7 

-19ft 

-152 

-06 

44 

44 

44 

43 

40 

3ft 

30 

26 

IS 

9 

S 

3 

1 

3 

73 

62 

99 

104 

1 1? 

140 

136 

90 

1 16 

161 

J Aft 

J 3 

165 

309 

46 

65 

6? 

5ft 

79 

9? 

99 

125 

84 

-0 

-19 

1 1 1 

9/ 

1 

4ft 

46 

45 

45 

44 

*1 

38 1 

23 

12 

8 

6 

1 

1 

.1 

93 

95 

80 

B6 

84 

09 

ft 0 

l 1 l 

10? 

97 

117 

S9 

101 

119 

16 

59 

62 

54 

4ft 

70 

93 

79 

50 

43 

-19 

-1 in 

-275 

-290 

53 

52 

50 

40 

40 

*5 

38 

20 

14 

ft 

4 

4 

3 

3 

52 

50 

64 

70 

85 

69 

00 

88 

98 

ITT 

37 

15? 

207 

285 

44 

6ft 

74 

73 

74 

55 

96 

84 

in 

140 

17 

20 

-92 

-379 

50 

49 

4§ 

44 

39 

35 

30 

20 

10 

6 

3 

3 

3 

3 

44 

48 

50 

sa 

59 

8ft 

76 

76 

92 

136 

79 

79 

82 

22 

39 

53 

56 

60 

67 

61 

64 

80 

86 

61 

23 

-14 

*34 

-76 

46 

42 

39 

37 

36 

31 

Z4 

21 

10 

7 

4 

4 

4 

4 

SI 

40 

45 

45 

75 

65 

113 

1 ID 

98 

140 

43 

35 

123 

09 

43 

53 

47 

50 

03 

fla 

57 

94 

136 

-29 

-119 

-24 

-74 

-104 

SI 

50 

49 

45 

39 

'33 

29 

15 

6 

? 

2 

? 

2 

2 

45 

56 

63 

61 

73 

80 

9ft 

99 

114 

1 ID 

60 

45 

05 

10 

79 

59 

60 

57 

T9 

104 

84 

72 

44 

-Ift 

-64 

-119 

-126 

-224 

55 

55 

55 

55 

49 

47 

37 

28 

13 

4 

4 

4 

4 

4 

56 

61 

74 

81 

8* 

100 

91 

06 

94 

7H 

146 

194 

139 

144 

12 

4] 

56 

55 

63 

TO 

69 

50 

65 

30 

-74 

1 10 

104 

222 

52 

57 

51 

49 

49 

45 

40 

35 

25 

1 l 

4 

1 

l 

1 

54 

59 

63 

57 

54 

71 

7ft 

80 

91 

94 

68 




is 

57 

44 

46 

50 

Sft 

64 

ion 

69 

?H 

1H 

4 D 

5 J 

80 

45 

45 

45 

44 

41 

37 

35 

29 

1ft 

9 

5 

1 

J 

1 

60 

60 

ft 1 

75 

74 

6ft 

6 7 

N4 

AH 

65 

10 \ 

164 

76 

94 

43 

59 

FI4 

ftl 

77 

rv 

65 

111 

148 

lftH 

1 rs 

145 

-99 

-249 

11 

31 

10 

?ft 

26 

20 

27 

20 

1 ft 


? 

r ’ 

2 

? 

54 

ft L 

R6 

89 

91 

An 

101 

99 

H>1 

10? 

MS 

95 

140 

90 

9 J 

120 

179 

144 

ns 

129 

155 

Iftl 

?n 

19? 

105 

45 

- 14 

-14 

4? 

42 

41 

40 

39 

39 

31 

25 

is 

S 

2 

/ 

2 

2 

174 

143 

12? 

12ft 

1 16 

135 

15A 

120 

126 

13? 

105 

5S 

05 

180 


MONTHLY. MIAN MFPIOIONAL WIND . NUMBER Of OBSERVATIONS* AND STANDARD DEVIATIONS. 20 TO 70 KM. rOH ANT I fill A 
PERIOD Of RECORD 1/69 TO IZ/H LATITUDE IT LONGITUOF A? 1M/SEC THIS TEN) 


MONTrt/LEVEL 



30km 





4 0KM 





SO KM 





60KM 


I 

-5 

-21 

-2 

11 

6 

“M 

-20 

-30 

-24 

-2ft 

-0 

33 

59 

25 

08 

10? 

A? 

53 

73 

190 

120 


N» 

21 

21 

21 

21 

21 

21 

?1 

21 

21 

21 

21 

20 

?0 

19 

16 

16 

15 

11 

ft 

4 

2 


26 

35 

29 

34 

17 

29 

31 

43 

58 

S3 

47 

73 

02 

7? 

50 

1 17 

m 

127 

135 

90 

20 


t 

-10 

-15 

-14 

1 1 

19 

B 

-5 

-11 

-22 

-7 

-27 

-J 

?4 

25 

52 

37 

46 

56 

95 

107 

40 

no 

N- 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

14 

19 

19 

19 

18 

1ft 

IS 

12 

9 

5 

i 


37 

41 

32 

20 

43 

41 

4ft 

46 

44 

3ft 

72 

61 

70 

51 

107 

100 

129 

10? 

91 

no 

69 


3 

-IT 

-13 

32 

20 

24 

6 

-1 


-20 

-39 

-62 

-20 

-1 

-4 

3 

tz 

46 

51 

72 

63 

125 


N- 

18 

16 

18 

18 

16 

18 

18 

10 

18 

10 

L 0 

1ft 

16 

14 

12 

M 

9 

7 

5 

3 

2 


28 

30 

156 

26 

24 

30 

32 

3* 

43 

40 

43 

40 

*5 

73 

74 

73 

09 

61 

71 

107 

S5 


4 

-1 

-3 

1 

16 

9 

-2 

4 

1 

-12 

-30 

-25 

2 

16 

-7 

18 

34 

55 

45 

08 

40 

70 


N« 

13 

13 

13 

14 

14 

14 

1* 

14 

14 

14 

14 

13 

13 

13 

12 

12 

12 

11 

5 

1 

1 



32 

29 

28 

23 

19 

33 

37 

37 

36 

ftl 

52 

49 

62 

57 

77 

SO 

76 

8* 

81 




5 

-2 

10 

10 


• 6 

18 

2ft 

-2 

-19 

-12 


-19 

-19 

7 

39 

S9 

76 

61 

51 

60 

155 


N» 

14 

14 

14 

14 

14 

1* 

14 

14 

14 

14 

14 

1* 

14 

13 

13 

13 

12 

12 

12 

a 

2 

i 


13 

62 

14 

21 

23 

31 

32 

41 

47 

*1 

43 

53 

30 

S4 

65 

44 

60 

61 

52 

69 

35 


6 

0 

8 

3 

13 



-3 

6 

21 

19 

29 


9 

3ft 

5ft 

66 

60 

10 

-49 

-39 



N« 

9 

4 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

0 

0 

8 

7 

5 

4 

1 

1 




13 

20 

30 

16 

23 

21 

30 

27 

103 

75 

73 

25 

70 

8 L 

44 

SI 

42 

34 





7 

1 

2 

6 

-1 

ft 

4 

ft 

-0 

3 

4 

4 

-3 

-10 

-20 

1ft 

85 

88 

82 

02 

50 

40 

10 

N- 

18 

10 

10 

10 

1H 

18 

10 

10 

10 

10 

10 

11 

17 

14 

14 

13 

1 1 

9 

S 

4 

1 

1 


24 

31 

15 

18 

34 

27 

33 

4? 

42 

44 

56 

45 

S3 

64 

55 

ftb 

51 

50 

44 

3 7 



0 

6 

10 

] 1 

7 

4 

1 3 

1 

7 

JT 

0 

-13 

3 

11 

16 

43 

94 

7? 

6R 

29 

43 

SO 

190 

N- 

1ft 

16 

16 

16 

Ift 

16 

16 

16 i 

16 

16 

16 

16 

15 

13 

1 1 

12 

i? 

12 

J 1 

J 

1 

1 


10 

23 

?4 

?0 

?0 

• 17 

?s 

3? 

10 

42 

49 

4ft 

59 

59 

50 

67 

ftl 

03 

84 

17 



9 

-0 

-? 

1 

ft 

-1 l 

2 

19 

9 

" 1 4 

-29 

-in 

7 

-l 

19 

1 R 

30 

4ft 

25 

IS 

14 

5S 

60 

N* 

1 7 

1 7 

1 7 

( 7 

IT 

17 

1 7 

l 7 

IT 

1 r 

17 

17 

17 

1ft 

1 4 

14 

14 

13 

8 

5 

? 

I 


13 

31 

?ft 

IS 

S4 

?T 

3? 

20 

4<| 

5? 

50 

55 

63 

6? 

60 

7? 

66 

73 

/? 

«S 

25 


10 

-3 

-1 

15 

n 

10 

6 

-19 

-13 

3 

-1 

-22 

-2ft 

-25 

-9 

10 

28 

9 

1ft 

28 

44 

-44 

10 

N» 

?5 

2*5 

25 

2ft 

?ft 

?ft 

?ft 

2ft 

?ft 

2ft 

. 26 

26 

?5 

2S 

22 

21 

20 

1 K 

* 12 

9 

ft 

1 

22 

41 

23 

2 7 

?? 

?H 

28 

44 

47 

4 | 

63 

51 

57 

52 

5? 

66 

HI 

56 

76 

96 

60 


] 1 

-2 

5 

3 

59 

51 

-7 

-2 

f 

7 

29 

30 

37 

72 

90 

68 

135 

10* 

69 

41 

50 



N" 

IS 

IK 

15 

IS 

15 

15 

15 

15 

IS 

15 

15 

15 

IS 

14 

13 

13 

1? 

10 

7 

3 



31 

28 

35 

176 

160 

3* 

20 

35 

51 

52 

72 

56 

73 

91 

F 4 

145 

03 

63 

31 

51 



12 

•4 

7 

-0 

22 

10 

9 

n 

40 

41 

45 

34 

?fi 

?6 

30 

58 

66 

96 

131 

126 

182 

75 

100 

N« 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

12 

12 

9 

9 

6 

2 

1 

34 

26 

1ft 

54 

20 

25 

31 

57 

47 

53 

76 

71 

70 

40 

59 

69 

05 

100 

40 

1 33 

6S 




C-7 

MONTHLY H£AN M£PIOIONAL MIND* HUMBER OF ORSfAV* T 1 f)NS * AND STANDARD DEVIATIONS* 20 TO 70 * M » fOP SHEPM4N 





PERIOD 

OF 

RCCORO 1/69 TO 

12/71 

latitude 

9 

LONG I TUOE 

00 

1 M/SEC 

TIMES 

TEN1 







montm/level 



30RH 




4 OKM 




SOKM 





60KM 




roMM 

1 

N* 

-5 

IB 

22 

5 

18 

47 

a 

10 

10 

3 

IB 

2B 

-11 

16 

22 

-1* 

18 

30 

-7 

16 

34 

-6 

IB 

42 

4 

10 

55 

2 

18 

56 

6 

16 

58 

23 

IB 

TO 

16 

10 

97 

7 

IB 

70 

30 

16 

91 

14 

16 

60 

-19 

16 

91 

-20 

16 

07 

-14 

13 

75 

-45 

7 

132 

22 

5 

140 

00 

2 

200 

105 

2 

225 

390 

1 


2 

N» 

10 

0 

10 

20 

6 

13 

-z 

6 

24 

5 

6 
24 

-16 

6 

12 

•24 

6 

29 

-2 

6 

23 

22 
6 . 

47 

7 

6 

24 

-17 

6 

IB 

n 

6 

38 

35 

6 

42 

25 

6 

30 

-7 

6 

45 

6 

60 

52 

6 

66 

03 

6 

♦7 

75 

6 

74 

66 

5 

46 

35 

4 

29 

37 

3 

33 





3 

N» 

-7 

4 

27 

0 

4 

43 

-1 

4 

15 

0 

5 

12 

10 

5- 

49 

-15 

5 

23 

5 

23 

-11 

5 

37 

44 

5 

37 

-2 

5 

73 

3 

5 

32 

53 

4 

50 

22 

5 

47 

6 

5 

35 

-7 

5 

29 

6 

5 

36 

3* 

5 

86 

68 

5 

8D 

84 

5 

64 

76 

5 

40 

-6 

4 

72 

-19 

? 

50 

15 

2 

74 

70 

. 2 

160 


4 

N* 

10 

22 , 

31 

15 

22 

46 

3 

22 

31 

13 

22 

36 

8 

22 

31 

30 

22 

67 

11 

22 

34 

-19 

?? 

64 

3 

22 

58 

32 

2? 

79 

27 

2? 

66 

19 

22 

71 

-0 

22 

T6 

-0 

22 

66 

22 

22 

76 

33 

2? 

137 

26 

21 

125 

59 

21 

125 

40 

20 

115 

29 

16 

107 

6 

9 

59 

70 

2 

20 

390 

1 



5 

N* 

6 

20 

30 

-54 

20 

224 

40 

20 

50 

15 

20 

36 

2B 

29 

67 

21 

29 

64 

6 

20 

40 

5 

29 

67 

35 

29 

62 

5 

29 

54 

45 

29 

54 

16 

29 

57 

32 

29 

53 

26 

29 

56 

39 

28 

55 

80 

20 

77 

73 

27 

114 

30 

26 

128 

73 
24 . 
TO 

45 

14 

104 

13 

8 

77 

155 

4 

1*4 




6 

N* 

13 

35 

31 

20 

35 

no 

27 

35 

32 

15 

35 

50 

10 

35 

37 

23 

35 

46 

•4 

35 

06 

-5 

35 

65 

-57 

35 

321 

27 

35 

108 

28 

34 

60 

46 

34 

09 

56 

35 

97 

60 

35 

04 

70 

35 

105 

)06 

34 

95 

62 

3* 

234 

121 

33 

140 

120 

31 

256 

44 

26 

205 

35 

IT 

173 

207 

7 

378 

10 

2 

80 

2 

130 

-109 

1 

7 

N» 

27 

10 

19 

27 

93 

26 

28 

20 

23 

31 

34 

39 

31 

36 

21 

31 

46 

-1 

31 

60 

11 

31 

57 

I 

31 

59 

29 

31 

67 

25 

31 

71 

30 

31 
77 

?7 

11 

66 

JB 

31 

67 

47 

31 

67 

LOO 

31 

02 

75 

31 

no 

136 

30 

1 46 

90 

20 

103 

77 

22 

190 

09 

10 
339 

49 

11 

L6I 

321 

8 

902 

190 

2 

180 


8 

N> 

0 

23 

00 

24 

23 

l« 

31 

23 

20 

37 

34 

20 

37 

73 

19 

37 

66 

-4 

17 

61 

-6 

37 

72 

5 

37 

61 

36 

37 
46 

29 

37 

91 

10 

17 

75 

26 

77 

04 

49 

36 

64 

69 

36 

72 

46 

36 

107 

66 

36 

103 

70 

35 

84 

46 

29 

B4 

67 

23 

l?6 

92 
15 
24 7 

6 

5 

134 

Iftf 

i 

✓9 



♦ 

Ne 

5 

It 

27 

13 

i j 

31 

12 
1 1 
20 

20 

11 

21 

12 

tl 

26 

36 

11 

33 

-4 

11 

30 

-7 

it 

31 

15 

\ l 
10 

13 

11 

49 

11 
1 1 
19 

► 14 

1 1 
*1 

-11 
1 L 
63 

5 

U 

40 

19 

11 

70 

17 

1) 

77 

33 
1 1 
It 

19 

lo 

56 

47 

9 

183 

2? 

8 

no 

16 

4 

143 

4 

2 

4 

l 



10 

N* 

7 

23 

10 

0 

23 

54 

0 

23 

32 

24 

23 

64 

23 

23 

34 

10 

23 

69 

-10 

23 

54 

-1? 

23 

41 

0 

23 

50 

23 

66 

-3 

23 

57 

19 

23 

58 

-15 

23 

65 

-3 

23 

73 

-16 

23 

66 

13 

23 

66 

47 

22 

126 

41 

22 

19V 

93 
19 
11 1 

ni 

15 

485 

47 

12 

367 

165 

4 

259 

20 

1 

70 

l 

280 

11 

N- 

4 

25 

28 

17 

26 

33 

31 

26 

33 

13 

30 

34 

30 

30 

43 

0 

30 

40 

4 

30 

39 

13 

30 

48 

10 

30 

70 

25 

30 

*0 

2 

30 

51 

19 

30 

67 

15 

10 

104 

44 

30 

177 

13 

30 

00 

16 

30 

55 

-10 

10 

90 

-23 

29 

1)4 

12 

27 

79 

60 

23 

172 

12 

19 

131 

15 

13 

225 

143 

6 

392 

10 

1 

zoo 

1 

12 

N* 

-33 

20 

6B 

-2 

26 

or 

10 

26 

42 

49 

27 

12T 

11 

20 

30 

2 

20 

63 

-9 

2B 

53 

4 

28 

04 

26 

26 

57 

36 

28 

66 

47 

26 

65 

56 

26 

06 

47 

20 

103 

52 

28 

141 

95 

27 

113 

77 

27 

113 

29 

27 

139 

16 

25 

117 

39 
25 
184 ■ 

69 

20 

154 

63 

15 

293 

90 

4 

107 

100 

2 

100 






MONTI 

*1* 

MEAN 

MEPTO 

ional 

WIND. 

, NUMBER Of 

OBSERVATIONS* 

4NQ 

stanoard deviations* 

20 TO TO 

MM * fOP KVAJALEIN 






PERIOD 

OF 

RECORD 1/69 TO 

12/71 


latitude 

9 

LONr.JTUOC 

167 

(M/SCC 

T1ME5 

TEN) 




MONTH/LFVEL 




30KM 





40KM 




50KN 




'6 OKM 


J 

2 

-10 

18 

4 

3 

4 

14 

-8 


n 

1 

-2 

19 

78 

73 

13 

30 

22 

-IB - 

100 

-170 -|04 

-117 

N» 

j] 

2) 

?3 

23 

23 

23 

23 

23 

23 

23 

73 

23 

71 

23 

22 

22 

22 

2) 

21 

18 

13 ft 

4 


28 

70 

32 

26 

27 

34 

45 

34 

37 

56 

54 

54 

83 

71 

1)3 

159 

L07 

159 

l 16 

103 

109 10* 

140 

* 


-7 

-0 

-) 

9 

14 

-4 

-11 - 

n 

•T 

-3 

-5 

13 

0R 

26 

59 

65 

6 

-33 

-68 

-100 -173 

-214 

N* 

18 

18 

t 8 

16 

16 

10 

10 

18 

18 

IB 

18 

Jfl 

10 

IB 

16 

18 

10 

18 

17 ' 

14 

1 0 7 

7 


31 

40 

? 7 

27 

27 

73 

75 

30 

77 

47 

59 

51 

57 

69 

19 

52 

92 

91 

86 

94 

lU lift 

35 

j 

. | 

19 

-3 

r 

18 



-2 

-4 

12 

76 

19 

-3 

12 

36 

62 

64 

2 J 

79 

7 

-4 -4 1 

-239 

N» 

24 

74 

24 

24 

24 

74 

74 

2* 

74 

24 

74 

24 

24 

7* 

74 

74 

25 

25 

23 

17 

l? 6 

1 


31 

40 

21 

?T 

1/ 

29 

46 

40 

30 

. 48 

*1 

6? 

79 

01 

65 

47 

4? 

A* 

104 

70 

4 0 5V 


4 

106 

156 

4 1 

4 

6 

0 

4 

-11 

0 

23 

24 

40 

66 

55 

52 

86 

SO 

-5 

-32 

*66 

-55 - f9 


N« 

19 

20 

20 

20 

20 

70 

71 

71 

?1 

1 9 

10 

19 

19 

19 

19 

16 

16 

14 

12 

8 

5 ) 



262 

548 

136 

26 

26 

26 

.16 

t9 

40 

50 

4(1 

36 

00 

68 

62 

89 

ftB 

B7 

1 14 

1 LO 

97 Jft 


5 

3 

-0 

3 

1 

1 

7 

A 

-13 

-1 

12 

24 

25 

79 

42 

O 

49 

45 

JT 

23 

-14 

-33 -124 


N» 

18 

18 

16 

18 

IB 

18 

18 

18 

18 

18 

18 

16 

18 

18 

18 

18 

18 

IT 

16 

II 

5 7 



25 

74 

29 

20 

75 

36 

40 

31 

19 

45 

55 

65 

R 1 

54 

103 

00 

Te 

56 

102 

105 

40 05 


6 

3 

6 

-0 

8 

9 

IZ 

11 

-B 

-0 

25 

19 

15 

21 

31 

42 

52 

56 

13 

•40 

-60 

-69 -99 


N> 

20 

20 

20 

20 

20 

20 

21 

21 


21 

21 

21 

21 

21 

21 

21 

20 

20 

19 

16 

8 1 



17 

43 

27 

25 

21 

22 

38 

20 

30 

46 

A] 

64 

6* 

65 

40 

76 

93 

95 

113 

102 

78 


7 

-2 

16 

6 

2 

14 

4 

6 

J 

7 

1 1 

-1 

9 

22 

28 

32 

49 

40 

6* 

35 

-27 

-26 -1B9 


N- 

21 

21 

21 

?) 

21 

21 

72 

23 

23 

23 

23 

83 

73 

23 

23. 

22 

22 

20 

IB 

11 

7 1 



23 . 

06 

2* 

30 

19 

32 

42 

36 

41 

49 

60 

46 

SB 

71 

53 

95 

14B 

101 

06 

B4 

193 


8 

-0 

A 

2 

IB 

—4 

-3 

-6 

-12 -16 

3 

12 

28 

22 

46 

*3 

51 

66 

3V 

17 

-3ft 

-77 


N» 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

31 

31 

28 

25 

21 

13 



30 

*3 

26 

42 

103 

55 

37 

39 

31 

■ 51 

49 

47 

71 

60 

46 

66 

T* 

01 

101 

*T 

1D2 


9 


-11 

8 

8 

9 

-1 

-12 

-5 

6 

1? 

5 

17 

33 

14 

16 

22 

56 

61 

23 

-31 

-104 -29 


H * 

33 

33 

33 

33 

13 

33 

33 

33 

33 

33 

3J 

33 

33 

32 

32 

32 

32 

31 

30 

22 

12 1 



25 

137 

76 

43 

25 

31 

26 

31 

39 

40 

43 

47 

72 

51 

56 

57 

75 

75 

71 

90 

64 


10 

2 

1 3 


-0 

2 

-0 

-1 

-* 

4 

11 

-5 

-14 

19 

36 

6? 

64 

40 

9 

-5 

12 

-5? -S) 

-29 

N« 

10 

30 

10 

30 

30 

10 

(0 

30 

10 

30 

70 

30 

10 

30 

30 

10 

10 

30 

79 

72 

17 9 

3 


29 

7? 

27 

33 

29 

12 

18 

IS 

27 

42 

50 

56 

TL 

67 

5b 

BO 

56 

Sh 

67 

72 

W 1 9fl 

62 

1 1 

9 

-13 

1 

-2 

2 

rt 

-l 

-4 

? 

-24 

-8 

13 

43 

21 

28 

6 

? % 

77 

31 

23 

9 IS 

-289 

N» 

12 

1? 

12 

12 

12 

12 

17 

12 

17 

12 

12 

1? 

12 

12 

12 

12 

12 

1 1 

11 

9 

9 * 

l 


75 

70 

16 

39 

23 

29 

?\ 

28 

65 

31 

43 

46 

54 

75 

*1 

53 

41 

54 

51 

A) 

94 36 


12 

17 

4 

-4 

7 

9 

3 

A 

5 

2 


-tl 

27 

15 

?T 

77 

42 

9 

32 

69 

50 

-21 -12ft 

20 

N» 

22 

22 

a 

27 

22 

22 

72 

?? 

22 

2? 

22 

22 

72 

22 

71 

20 

20 

10 

IB 

10 

12 * 

3 


23 

53 

33 

29 

26 

32 

64 

45 

AT 

78 

68 

R? 

107 

1 18 

87 

81 

1)2 

127 

99 

74 

104 61 

64 



C-8 


NOnTm/LF V€L 


MONTHLY HEAR MERIDIONAL »|ND. NUMOtR Of OBSERVATIONS. AND STANDARD DEVIATIONS' ?0 TO 
PERIOD OF RECORD l/OO TO U/Tl LATITUDE -• LONOITUOE 15 IN/SEC UMES TEN1 

CQKH 

JOKH *»«" 5,K " 


70KH 


I 

Na 


z 

N« 


3 

»■ 


Na 


9 

Na 


6 

N> 


7 

Na 


6 

Na 


10 

Na 


5 

10 

-3 

-36 

-10 

2 

-0 

7 

29 

29 

29 

29 

29 

29 

29 

29 

31 

3 ft 

23 

39 

33 

35 

4 1 

42 

z 

32 

3 

-22 

-21 

-6 

-2 


29 

24 

29 

29 

29 

24 

29 ■ 

29 

27 

34 

2 ft 

24 

36 

34 

36 

37 

17 

13 

2 

-29 

-34 

-19 

7 

1 

21 

21 

21 

21 

21 

21 

21 

21 

?« 

30 

24 

20 

18 

26 

29 

29 

) 

-0 

T 

*11 

-21 

*14 

-5 

24 

22 

22 

22 

23 

23 

23 

23 

23 

23 

34 

27 

20 

22 

30 

2 ft 

20 

5 


-9 

-9 

-17 

-19 

6 

12 

24 

24 

24 

24 

24 

2 * 

24 

24 

2 * 

28 

26 

24 

32 

36 

35 

35 

-2 

1 

-4 

-12 

-l 

5 

-9 

-5 

19 

14 

19 

14 

19 

19 

19 

19 

23 

23 

20 

20 

21 

42 

34 

30 

4 

-l 

-5 

-14 

-4 

11 

15 

7 

37 

37 

37 

37 

37 

37 

37 

37 

23 

27 

26 

22 

24 

32 

32 

32 

]4 

4 

-l 

-22 

-9 

9 

14 

17 

36 

36 

36 

36 

36 

36 

36 

36 

49 

40 

44 

27 

26 

33 

35 

32 

9 

17 

1 

-11 

-22 

-9 

-0 

10 

34 

34 

34 

3 * 

34 

34 

34 

34 

27 

30 

29 

27 

34 

36 

41 

24 

-1 

1 

6 

-2 

-20 

-19 

-10 

-1 

34 

34 

34 

33 

35 

35 

35 

35 

26 

16 

30 

19 

24 

32 

32 

60 

>2 

-2 

-3 

6 

-5 

7 

23 

11 

34 

34 

34 

34 

34 

3 * 

34 

35 

2 ft 

31 

31 

103 

71 

79 

64 

86 

4 

1 

1 

-25 

-4 

-6 

-7 

2 

27 

27 

27 

27 

27 

27 

27 

27 

29 

34 

32 

35 

20 

26 

24 

24 


13 

20 

15 

-14 

—44 

-75 

24 

29 

29 

29 

*9 

29 

37 

44 

53 

46 

67 

62 

-0 

3 

1ft 

16 

-23 

-36 

29 

29 

24 

29 

29 

29 

35 

42 

40 

40 

46 

64 

15 

-3 

-13 

13 

2ft 


21 

21 

21 

20 

70 

20 

34 

40 

46 

47 

49 

33 

30 

4 

6 

32 

31 

1 

23 

23 

23 

23 

73 

23 

35 

37 

5ft 

44 

53 

44 

1 1 

23 

35 

34 

26 

12 

24 

24 

24 

24 

24 

24 

46 

43 

35 

33 

46 

50 

| 

0 

11 

16 

17 

34 

19 

14 

19 

19 

19 

19 

3k 

41 

39 

57 

61 

61 

2 

13 

19 

20 

39 

44 

37 

37 

37 

37 

37 

37 

35 

37 

54 

61 

59 

6B 

-0 

3 

19 

30 

36 

31 

36 

36 

35 

35 

35 

35 

40 

53 

59 

56 

79 

74 

-1 

10 

20 

14 

24 

16 

34 

34 

34 

34 

14 

34 

11 

40 

52 

51 

52 

66 

3 

9 

9 

21 

12 

-13 

35 

35 

35 

35 

14 

34 

62 

40 

44 

51 

49 

66 

13 

13 

15 

35 

41 

23 

35 

35 

35 

35 

35 

35 

72 

SI 

54 

163 

234 

235 

| 

1 

4 

6 

-7 

-25 

27 

27 

27 

27 

26 

26 

37 

43 

43 

56 

50 

34 


"91 

-92 

-79 

-57 

9 

35 

29 

28 

28 

27 

26 

1 7 

60 

83 

108 

141 

134 

107 

■49 

-69 

-81 

-58 

-26 

-10 

29 

29 

29 

27 

27 

23 

55 

57 

03 

99 

104 

94 

-45 

-60 

-62 

-60 

-84 -156 

20 

20 

19 

16 

12 

6 

33 

69 

63 

63 

72 

40 

-28 

*24 

-21 

-3 

20 

4] 

2) 

23 

22 

21 

14 

0 

54 

40 

42 

5ft 

7ft 

101 

ml 

-21 

-36 

-14 

24 

24 

24 

24 

24 

22 

21 

16 

71 

71 

64 

47 

73 

66 

4 

— 1 ft 

-4 

-21 

-30 

*15 

19 

10 

17 

16 

15 

11 

73 

65 

79 

73 

79 

61 

16 

-22 

-41 

-29 

-24 

-15 

37 

36 

3* 

34 

31 

27 

70 

69 

60 

04 

90 

121 

8 

-19 

-10 

-33 

-11 

17 

35 

34 

33 

32 

29 

2D 

62 

60 

74 

66 

00 

100 

-10 

-33 

-49 

-47 

-26 

1* 

33 

33 

33 

33 

32 

26 

54 

53 

49 

49 

62 

79 

-20 

-27 

-16 

-20 

-9 

-4 

33 

33 

31 

29 

23 

15 

57 

44 

67 

65 

55 

64 


-12 

-26 

-30 

*19 

-14 

35 

35 

34 

31 

20 

23 

242 

240 

272 

279 

774 

293 

-39 

-5ft 

-71 

-82 

-81 

-70 

26 

26 

26 

26 

23 

21 

52 

57 

49 

59 

73 

82 


42 

50 

-39 

65 

235 

195 

11 

6 

3 

2 

2 

2 

97 

113 

126 

225 

115 

105 

-33 

-93 

-06 

28 

58 

140 

19 

11 

7 

4 

4 

4 

102 

108 

61 

74 

126 

04 

-57 

-21 

-66 -239 

-19 

105 

ft 

5 

3 

2 

2 

2 

37 

44 

66 

00 

210 

195 

-64 ■ 

-139 

1 

-19 

200 

140 

105 

2 

65 

1 

2 

100 

2 

30 

2 

55 

70 

8 

-112 

-69 

127 

113 

5 

5 

3 

3 

3 

3 

55 

122 

207 

159 

*64 

241 

-61 

-199 

-129 

-09 

-169 

-99 

4 

02 

i 

1 

l 

1 

1 

36 

96 

74 

167 

180 

70 

12 

0 

5 

4 

4 

4 

98 

64 

85 

03 

1 00 

83 

61 

97 

172 

320 

-49 

-219 

12 

7 

5 

2 

1 

2 

137 

196 

214 

120 


200 

37 

26 

2 

3 

-20 

57 

22 

10 

6 

4 

3 

3 

03 

60 

57 

95 

126 

46 

-19 

12 

33 

Zft 

55 

60 

6 

5 

4 

4 

4 

4 

30 

74 

89 

111 

130 

156 

300 

*104 

-67 

55 

32 

67 

0 

4 

4 

4 

4 

4 

1015 

102 

138 

156 

149 

53 

-50 

-49 

-57 

-19 

97 

107 

12 

6 

4 

3 

3 

3 

70 

106 

114 

57 

74 

13B 


12 

Na 



